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ASBESTOS GLOVES AND GLOWING STEEL 


It requires real skill and up-to-date heat-treating equipment to 
give Wasp and Hornet parts the exact characteristics called tor 
by the rigid specifications of Pratt & Whitney metallurgists. Some 
parts must have a file-hard exterior over a tough inner core. 
Some must be uniformly hard throughout, while others must be 
hardened in one portion without affecting the physical proper- 
ties of other sections. Regardless of unavoidable variations in 


the different lots of steel from which these aircraft engine parts 
are made, every one of a given kind must leave the heat-treating _ 
department with absolutely uniform characteristics. 

WASP & HORNET ENGINES 

The Pratt & Whitney Aircraft Company, East Hartford, Conn. 
SUBSIDIARY or UNITED AIRCRAFT CORPORATION 
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The 225 Horsepower 

JACOBS L-4 

is the Recognized Leader in the Field 

The Jacobs delivers its 225 horsepower on fewer pounds of weight 
than any engine rated below 300 hp. Its fuel economy is unsur- 


have gone 8 years of experiment 
Out of it have come a superlative 
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WRIGHT CYCLONE! 



• Wright is proud of the part it has played in making 
possible the high-speed, dependable schedules of airline 
operators throughout the world. Today Wright Cyclone- 
powered passenger and air mail transports fly more than 
100,000 miles every 24 hours over every continent of 
the Earth, under all types of operating conditions. 

Planes speed overnight from New York to Los Angeles 
. . . flash between Chicago and New York in 4J4 hours . . . 
fly nearly half way around the Earth — from Amsterdam, 
Holland to Batavia, Java — in six days . . . astounding 
examples of the dynamic power of Wright Cyclones. 


Unknown millions of miles have been flown in Wright- 
powered aircraft — in military planes of the U. S. Army 
and the U. S. Navy; by airline Operators throughout the 
world; and by famous aviators in establishing the many 
famous oceanic, endurance and speed records for which 
Wright Engines are celebrated. 

The Wright Cyclone has been constantly developed, 
over a period of 11 years, from 450 h. p. to the present 
rating of 780 h. p. More than 2,150 Wright (Series F) 
Cyclones, rated in excess of 700 h. p., haye been sold 
for all types of commercial and military service. 


Operating Equipment Powered by Wright Cyclones 

EUROPE CENTRAL AND SOUTH AMERICA 

K.L.M. (Royal Dutch Airlines) Pan American Airways 

Swissair Pan Atnerican-Grace Airways 

Oesterreischicsche Luftverhehrs A.G. (Austria) FAR EAST 

Avio Linee (Italy) Japan Air Transport 

Deutsche Lufthansa (Germany) China National Aviation Corporation 


Airlines 


UNITED STATES 


ays, Inc. (Alaska) 


WRIGHT 


AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 



The New Martin Ocean Transport— built to span the oceans in 
the service of world commerce, providing rapid transit for men, 
merchandise and mail. Gross load, 51,000 lbs. Range, 4,000 miles. 

THE GLENN L. MARTIN COMPANY, BALTIMORE, MD., U. S. A. 


Builders of Dependable 


Aircraft Since 1909 
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/^VIATION for May, 1935 


TRANSPORTATION, PASSENGER 
TRANSPORTATION, EXPRESS 
TRANSPORTATION, MAI L 

SALES, MILITARY PLANES, 
ENGINES^AND PARTS 
SALES, NON-MILITARY PLANES, 
ENGINES, AND PARTS 
EXPORTS OF 
AIRPLANES, AND ENGINES 
SALES OF ENGINE 
AND AIRPLANE PARTS 
SALES OF SPECIAL 
AERONAUTICAL MATERIALS 
MFG.OF INSTRUMENTS AND ACCESSORIES 
(INCLUDING PARACHUTES, RADIOS) 
OPERATION OF SCHOOLS, SERVICE 
STATIONS, AERIAL SERVICE 

SALE OF FUEL AND OIL 


n dollars gross. The solid blacl 


other. The promise of a $167,000,000 
total runs far ahead of any other year 
since 1929. 


T HOUGH a record of an industry's state in numerical and 
pictorial form usually limits itself in the matter of listings 
to present position and past events, occasionally the future 
casts so distinct a shadow that it can safely be set down in 
perfectly specific terms. With the active spring flying season 
just opened, it is already possible to assemble the data to write 
with almost complete assurance of the volume of business 
that the various divisions of the industry will find waiting for 
them before 1935 reaches its end. We have taken advantage 
of that, and we have set our million-dollar symbols to marching 
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lost striking thing about these symbols is their total 
number. When we made the audit for 1933 we were able 
to discover and to line up only about $110,000,000 of business 
done in and around the aircraft industries. For 1935 the total 
rises to the pleasantly inflated magnitude of $167,000,000. If 
all other industries could follow the example of this one and 
boost their gross activity 50 per cent in two years we should 
hear no more talk about depression. 

The division of various sections of the industry by income 
is pictorially displayed. The division by sources of 'expendi- 
ture is no less interesting. Of the $167,000,000 that ought 

: -‘ : on, about $74,000,000 will be spent 

anient, about $10,000,000 by foreign 


by the United States Gove 


governments. Transport line buying totals some $19,000,000 ; 
that of fixed-base operators and airports $8,000,000; that of 
airplane manufacturers $24,000,000. The general public, in- 
cluding the private owner and the transport passenger, chips 
in $30,000,000. 

For the ultimate disposition of all this pleasantly expanded 
revenue it would be more difficult to make an exact table, but 
there is good evidence that almost two-thirds of the whole 
amount, or about $120,000,000, goes into direct or indirect 
wages. Salaries in all grades, from the highest executive 
to the clerical, take up something more than a third of the 
remainder, taxes very nearly another third, and the rest is 
distributed among payments to capital (well-nigh insignifi- 
cant) and rents and royalties and insurance and various other 
small items. The increased volume from 1933 to 1935 alone 
will provide for about $36,000,000 increase in wage payments, 
with new direct and indirect employment for something over 
20,000 men and women. 
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The Designer 
Shapes His Course 

Transport design practice sets the pace 


P LANES of 1934 reflect more ra- 
tional analysis of user’s require- 
ments than did those of flve years ago 
when customers were supposed to ac- 
cept almost anything that would fly, 
and like it. Speed, more than any 
other factor, influences current design 
practice, accounts for the general adop- 
tion of erstwhile exclusively racing 
formulas for commercial types. The 
swing to the monoplane (latterly to 
the low-wing) is but one symptom. 
The trend toward full enclosures is 
another, although in this case pas- 
senger comfort is the dominant motive. 

Many airplanes of 1934 carry 
features entirely unknown five years 
ago. In 1929 few monocoque fuselages 
were in evidence, fewer metal wings. 
The retracting landing gear was al- 
most unknown, and wing flaps had 
scarcely been seen outside the labora- 
tories. Controllable trimming tabs on 
movable surfaces have practically elim- 
inated the heavier and more compli- 
cated fin and stabilizer adjustment 
mechanism. Transport designers have 
led the field in the adoption of these 
features, but producers of smaller ships 
are beginning to show signs of inter- 
est. New designs of all types, as re- 
flected by the number of Group I 




Few planes for the private owner 


carry more than 16 lb. per sq.ft, 
of wing — few transports carry less. 



Speeds, m.p.b. 


The desire to go places in a hurry is reflected in the top speeds attained by 1934 fac- 
tory built airplanes. Five years ago 123 m.p.h. was a good average figure. 


ATCs issued, totaled 38 against 28 of 
1933, 39 for 1932. 

The rectangular charts on the page 
opposite are from Department of Com- 
merce production reports for 1934. The 
pie charts are based on the bi-weekly 
license lists of the Aeronautical Cham- 
ber of Commerce. 


Engine Design 

Most marked of the changing condi- 
tions in the commercial power plant 
field, is the practical elimination of 
water-cooled engines. The OX-5, 
widely used in 1929 airplanes, has 
practically disappeared, powers only 1 
per cent of 1934 production ships. The 
only other liquid cooled engines that 
figure at all arc converted automobile 


engines, chiefly Model A Fords. Most 
of these go into home-built ships al- 
though there is one factory model that 
can be purchased with such an engine. 
In 1929 there was no real light plane 
development as we know it today, 
therefore very little use for such en- 
gines as the small 2- and 4-cvlinder 
opposed, and the 3-cylinder radials. 
engines that account for a fairly large 
sector of the 1934 pie. The 6-cylinder 
radial group of 1929 was made up en- 
tirely of the Curtiss Challenger, a type 
which has been off the market for a 
number of years. The relative propor- 
tion of larger engines (the 9-cylinder 
radials) remains about the same but 
the 5- and 7-cylinder radial groups 
have obviously shown some increase in 
popularity. 


1934 Airplane Characteristics 

as revealed from a study of 95 transports and 647 non-transport types produced in 
factories and licensed or identified for the first time between |an. 1 , 1 934 and 
March 9, 1935. (Aeronautical Chamber of Commerce reports). 


Metal monocoque fuselage. 

Metal wing covering 

Retracting landing gear. . . 
Wing flaps 


Transport (95) 
Number Percent 

77 81.0 

95 100.0 

78 82.0 

95 100.0 

74 77.9 


Non-Transport (647 ) 

Number Percent 
7 1.1 

3 0.5 

1 1 1.7 

1 50 23.2 
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Transport Traffic 
and Operation 

Passenger travel moves up with new equipment 


I T REALLY wants color printing to 

transport as it now stands. The review 
of operating performance and promise 
can properly be printed in black, or 
better still in gold. The economic rec- 
ord of the past year on the other hand 
needs to be done in red ink, and red 
will continue to be the appropriate 
color unless or until Congress comes 
to the rescue and allows someone to 
do something about air mail rates. 

If all these misadventures had begun 
to happen in the early spring of 1932, 



Two years of passenger traffic. The Chi- 
cago Fair produced a 1933 peak, but 

through the fall. Foreign traffic is almost 


or perhaps even of 1933, the disaster 
would have been prompt and total. As 
it was, Old Man Trouble delayed his 
descent upon the airlines until their 
traffic was so well grown and their re- 
equipment programs so far advanced 
that not even an economic earthquake 
could shake them entirely loose from 
their foundations. The outcome of the 
earthquake has been bad enough, and 
the walls will yet cave in unless some- 
one hurries along with some financial 
props, but the symmetry of the struc- 
ture hasn't yet been destroyed. The 
old ship has been through a lot of 
rough weather, but she still has her 
wings and she's still flying. 

All of which is a roundabout way of 
saying what could be said more spe- 
cifically and matter-of-factly in numeri- 
cal form. 

Despite political hell and economic 
high water, 1934 passenger traffic was 
up 84 per cent over 1933 on the domes- 
tic routes and 48 per cent on the for- 
eign ones. Total express volume in- 
creased 40 per cent. Almost the same 
number of people used the airlines as 
in 1933, but upon the average they flew 
farther and faster and more comfort- 
ably and with greater mechanical relia- 
bility and less likelihood of interrup- 
tion by weather. 

A further increase for 1935, with 
high-speed modern equipment in serv- 
ice on most of the main lines through- 
out most of the year and with no politi- 



enough passengers to start a bridge game he did four years ago. Express schcd- 

and provide a kibitzer. Four years ago ules, trans-continental commuting, are 



cal upheavals expected, can hardly es- 
cape being considerably better again. 
We have recorded an anticipation of a 
20 per cent increase in passenger traf- 
fic, though it would not be surprising 
to see the increase again unaccom- 
panied by any substantial change in 
the number of passengers. The length 
of the average air trip on domestic 
routes may well continue to rise until 
it exceeds 600 miles within the next 
three or four years. The average jour- 
ney on the foreign routes now stands at 
387, is also liable to further increase. 


American leadership in this field has 
ceased to be news. It has merely been 
reaffirmed. Once again, and more em- 
phatically than in the past, the differ- 
ence of volume of American and Euro- 
pean use of air transport shows itself. 
Practically 60 per cent of the world’s 
air traffic is moved under the Ameri- 
can flag, and if credit were taken for 
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Not quite so many passengers in 1934, but each one flew farther. 


the contribution that American tour- 
ists make to the European figures 
American citizens would probably ap- 
pear as doing substantially two-thirds 
of the world's air traveling. At the 
same time it is evident that the average 
American transport airplane carries a 
larger average paying load than that 
of any other country in the world ex- 
cept Great Britain, where very large 
transport landplanes have been in 

On the purely operating side Ameri- 
can lines have the credit for getting 
more intensive use out of their equip- 
ment than the operators of any other 
nation attempt. With only 280 ma- 
chines on the active roster of the do- 
mestic American transport lines at the 
present time the operating rate is run- 
ning over 160,000 miles per airplane 
per year, approximately three times 
the rate of five years ago. No other 
vehicle of land or sea has ever come 
anywhere near that record of annual 
travel. Neither, we believe, have other 
common carriers of modern trans- 
portation at all generally equaled the 
present transport airplane record of 
being able to produce a gross annual 
passenger revenue approximately equal 
to the entire first cost of the machine. 
The net revenue unfortunately is, under 
present conditions, quite another story. 

The mapping of traffic distribution 


becomes a matter of increasing diffi- 
cult) - as the number of alternative 
routes between main centers increases 
and as express services are added to 
local ones. Quite plain, however, is 
the continued easy leadership in pas- 
senger volume of the New York- 
Chicago route. With three sets of 
schedules making various intermediate 
landings and one running non-stop, it 
averaged 125 passengers a day each 
way over the last half year. The run 
from New York to Washington, once 
an easy first in volume of passenger 
traffic, has dropped to second place 
with an average of 63 passengers each 
way, while intra-California flying has 
been building up to a daily average of 
35 between Los Ahgelcs and San 


Francisco, getting back toward the 
traffic levels of California's private air 
transport boom of a few years ago 
when four competing services were 
connecting the southern and central 
parts of the state. 

If the number of routes on which a 
really very heavy traffic persists 
throughout the year is still small, the 
number of regular services on which 
the passenger volume is absolutely in- 
significant is also shrinking. Maps like 
the one reproduced below prepared in 
previous years have been thickly traced 
with the faint hairlines that meant but 
one or two passengers a day. So low a 
figure is now the marked exception. 
There is a better and more uniform 
distribution of traffic. 



Where 


passenger travels. Average traffic volumes, each way each day. 


the last half of 1934. 
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Air express increases even more rapidly 
than passenger traffic, foreign express 
more rapidly than domestic. 


The figures available on foreign 
routes do not permit as complete a 
breakdown 9f passenger movement as 
the domestic ones, but they indicate an 
average passenger movement in and 
out of Miami of some 45 daily passen- 
gers each way, making the straits of 
Cuba as densely populated a bit of air 
as any along the well-marked routes 
of the United States. 


If airlines be grouped by the classes 
of business that they do, the distribu- 
tion among the groups has changed 
sharply as the result of the gyrations 
of a year ago. The percentage of the 
total volume of operations that in- 
cludes mail as a part of the airplane 
load is now higher than at any other 
time since the early spring of 1929. 
I f the recommendation of the late Fed- 
eral Aviation Commission were to be 
accepted there would be a further rise 
of the figure to 100 per cent, for the 
mail would be put on all transport 
planes by which it could be forwarded 
with a saving of time, but even if that 
advice be completely ignored the 
chances are that Congressional, postal, 
and I.C.C. policy will work together 
to reduce the proportion of non-mail 
schedules and to bring the proportion 
of total mileage flown with mail up to 
85 per cent or higher within another 
year. The mail-only schedule, though 
its relative importance has remained 
unchanged over the past three years, is 
also without doubt headed for further 
reduction. 

If the combination of mail, passen- 
gers, and express in the load of the plane 
is to be the typical rule, the ability to 
stay afloat economically depends on add- 
ing up several items of revenue and set- 
ting them against cost. A survey made 
by the Aviation Commission for the 
operations of last October shows all the 
domestic lines together with an average 
revenue from passengers of 27.8 cents 
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Airline planes — how big and how new. Considering only ships in active oper- 
ation, the domestic transport system is 60 per cent rc-cquippcd in the last two years. 


per mile, from express of about 2 cents, 
from mail of 17.7 cents (the averages 
being based on all schedules, including 
both non-mail and non-passenger ) . The 
reported average costs of operation for 
the same month were 55.4 cents per 
mile, leaving a loss of 7.7 cents. Pas- 
senger load factors ranged from a min- 
imum of 9.2 per cent to a maximum of 
73.5 per cent, the latter for TWA, with 
an average of better than ten passengers 
on each ship. The highest average of 
express and excess baggage load was 
on United’s trans-continental, 80 lb. 
on each schedule. 

Though the total number of air- 
planes owned by the transport lines 
has remained almost constant over the 


last five years, the number being reg- 
ularly operated has dropped off with 
increased speed and improved mainte- 
nance quality. If only the ships in 
actual use be regarded, the obsolescence 
situation that was so marked a year or 
two ago has cleaned itself up. More 
than 60 per cent of the planes in 
actual service at the present time are 
less than two years old. A large pro- 
portion of the remainder ought to be 
replaced during the present year, to- 
gether with some additional produc- 
tion for the expansion of particular 
services, and then in 1936 will appear 
the first workings of a replacement de- 
mand that will reach its full height in 
1937 and the following year. 
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Airlines 

and Government 

What happened to the air mail 
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Juqo-Slavia A A A~ —A A~ 

(52) 

Netherlands ~A A A A— 
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States ties for fifth. 


World Air Power 


All nations prepare rapid increases 
in strength of their air forces. 


I T IS a well-known fact among foot- 
ball fans that if the University of 
Oscaloosa beats the Siwash Techno- 
logical Institute by 24 to 0, and if Siwash 
then turns around and runs Iddawaska 
State College off the gridiron to the 
tune of 18 to 0, anyone who bets that 
Oscaloosa will therefore take Idda- 
waska into camp at 42 to 0, or by any 
score even vaguely resembling that, 
will be a sucker and will lose his 
money. Football perversely refuses to 
reduce itself to lower mathematics. So 
docs air power. 

Of the making of comparisons of air 
power there is no end, but after they 
are made they want a lot of interpreta- 
tion. To say that one country has 3,000 
airplanes and another 1,500 tells very 
little about their relative strength until 

formation. 

Some countries are notably ahead of 
others in design. Some carry on their 
roster a large proportion of obsolete 
ships in virtually dead reserve, on the 
theory that in case of war they would 
be better than nothing. Some coun- 
tries have as many as 20 per cent of 
their total number of planes of train- 
ing types, while others carry no train- 
ing planes at all, primary training all 
being relegated to civilian schools. 

Comparisons of total numbers of 
planes are unsatisfactory. Compari- 
sons of total numbers of truly military 
types are extremely difficult to make 
and still fall short of covering the sub- 
ject when made. After having tried 
and rejected a number of systems for 
setting up the world's air forces com- 
paratively we have settled on the num- 
ber of organized tactical units as be- 


ing on the whole the best and the least 
misleading of the methods that can be 
devised. 

Almost every great power organizes 
its first-line force into squadrons, rang- 
ing in practically every case from nine 
to twelve machines in first-line 
strength though in a few instances the 
number runs as high as eighteen. 
Where certain squadrons are of excep- 
tionally large or small strength, as in 
the case where naval air forces are or- 
ganized into flights of only six ma- 
chines each, an adjustment has been 

equivalent to more or less than one 
squadron apiece, as the case may be. 
Those are the exceptions, however, 
and in general the display of symbols 
across the top of the page represents 
a straight squadron count. On the 
average, and on an average which 
would be correct within 10 per cent 
for most countries, each squadron can 
be taken as equivalent to eleven ma- 
chines in actual first-line service, to 
seventeen machines of distinct service 
types including those in reserve, and to 
a total of 27 planes owned by the mili- 
tary service, including trainers, ambu- 
lances. and whatnot. Thus a country 
with 90 squadrons would be expected 
to possess about 2,400 aircraft in all, of. 
which about 1,500 would be service 
types and about 1,000 front-line. 

The picture is based on the best in- 
formation available as to conditions 


that will exist in the summer of 1935. 
Where forces are in course of rapid 
expansion, allowance has been made 
for that fact. Official figures have been 
used as far as they are considered 
trustworthy, but some of them are of 
little value. In some cases, notably 
those of Russia, Japan, and Germany, 
official figures arc cither entirely lack- 
ing or virtually meaningless and a cer- 
tain amount of crystal-gazing has had 
to be used along with a variety of re- 
ports from many sources, but we offer 
the product as what we have good 
reason to believe arc reasonably fair 
estimates. 

The comparative rating of the aver- 
age quality of equipment and the aver- 
age ability of pilots is even more diffi- 
cult than getting a count of military 
planes. It is a piece of recklessness to 
say anything at all, but we are reckless 
enough to do it. We estimate that in 
average quality and in fighting strength 
per unit of equipment the United 
States, Great Britain, and Italy would 
distribute the first three positions, with 
France and Germany somewhat down 
the line (though the French are now 
engaged in a modernization campaign 
that will improve the average quality 
of their flying equipment enormously 
within the next two or three years), 
and the Russians and Japanese still 
farther down. Neither in quality nor 
in quantity is there any such thing as 
a two-power standard in the air. 
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Private Flying 
and 

Aerial Service 

The former gaining, the latter holding 
its own during depression 
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grade, approaching the 1931 le»el. 




of large and small operators) are 
offered as totals for all the non-trans- 
port flying done in the United States 
with licensed aircraft during the past 
four years. The identified machines 
are excluded, but they would play a 

analysis of the 1934 returns indicates 
less than 3 per cent of all commercial 
flying and barely IS per cent of the 
pleasure flying with unlicensed ships. 

The pictures grouped around this 
page and the opposite one convey a 
quantity of specific information on how 
private and miscellaneous operation 
split up and how they have progressed. 

first paragraph. Most essential of all 
are the evidence of the gradual in- 
crease in private flying throughout 
the depression and of the immense 
importance in volume of this type of 
flying. Roughly speaking, private and 
miscellaneous commercial operation 

for just as many hours in the air per 
day as all the operations of the Army, 
Navy, and Marine Corps, both regular 
and reserve. On hours in the air the 
miscellaneous commercial group alone 

transport flying, and with the wander- 
ings of the private owner included 
they account for more than two-thirds 
of all the non-military flying done on 



remedies include the establishment of 
short semi-scheduled feeder services 
to cooperate and connect with the 
established trunk lines, as advocated by 
a writer in Aviation of June, 1932. 

Of all activities the one that shows 
signs of greatest stability in the last 
four years is flying for business of 
non-aeronautical nature. Industrial 
utilization of airplanes (to which the 
April issue of Aviation was largely 
devoted) should interest every opera- 
tor of aircraft. 


The number of municipal airports reached 
a new high at the beginning of 1935. 

their fraternity was growing by leaps 
and bounds. You could accumulate 
statements quite as astonishingly at 
war with one another on the magni- 
tude of the business of commercial 
operations, and there seemed no re- 
liable index by which to test for truth. 

As a matter of fact the raw mate- 
rial of an index has existed all the 
time, in the records of the question- 
naires which every owner of an air- 
craft is required to file, and which 
most of them, including all the large 
operators, do file, with the Depart- 
ment of Commerce. Four years of 
record of hours devoted to various 
types of flying and of the numbers of 
machines engaged in various activities 
lie before us. Being somewhat in- 
complete, and undoubtedly more so for 
some types of operation than for 
others (for there are many more pri- 
vate owners, for example, who won't 
take the trouble to make reports than 
there are flying schools in the same 
position) they have required plenty 
of interpretation. We have inter- 
preted as far as seemed practicable, 
and the results on these pages (with 
the exception of the one single illus- 
tration showing the relative numbers 


Some of the trends of the past few 
years indicate simply the unpredictable 
shifts of public opinion; some arc 
plain evidence of an increased habitua- 
tion to the use of aircraft; some are 
frankly puzzling; some allow of more 
specific explanation. 

For example, a contribution to the 
prosperity of operators specializing in 
crop dusting has showered down from 
alphabetized Washington. Acreage 
is down and unit prices are up. Hence 
a virtually doubled dusting business in 
first effective year of AAA. 

Aerial photography terminated its 
particular depression in 1932 and has 
since been increasing. The accelerated 
rate of increase in the past year is un- 
doubtedly due in part to expanded 
public works programs and to local 
aspirations towards real-estate booms, 
but it has been helped tremendously, 
too, by the advent of more economical 
equipment and by the realization of 
such revenue possibilities as were set 
up in a story in Aviation last June. 

Surprising and somewhat dis- 
concerting is the continued reported 
decline in cross-country charter fly- 
ing. A part of this drop may be due 
to greater economy on non-revenue 
operations, but another part can no 
doubt be charged to increased terri- 
torial coverage and decreased fares 
of scheduled airlines. Possible 


Another source on this subject, and 
one only recently created, is the census 
of the code authority of the Com- 
mercial Aviation Industry. Through 
the cooperation of the code authority 
we are able to present the breakdown 
at the top of the page, a summary 
of the content of 465 individual re- 
ports. Still far from complete, we 

less than a third of the total number 
of operators, a little less than half the 
total strength in men and volume of 
activity, as the large operator has 
been more certain to report than the 
small one. From the reports so far 
turned in we presume a total of some 
1,500 individual businesses in this 
branch of industry, some 4,800 men 

A breakdown by type of activity 
shows, as might have been expected, 
the largest proportion of the operators 
engaged in instruction, charter and 
sight-seeing service. The proportion 
of the total number that go in for that 
and other lines of business is: 
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Military Flying 

More operation, more purchases, increased emphasis on combat equipment coming 


F OR the American air forces, the 
big news of this or any other year 
is that the population of the halls of 
government has at last attained to a 

ern air force costs money and that one 
cannot be created by simply passing a 

The law was passed in 1926, but it 
ran aground on a succession of econ- 
omy programs, and good intentions 
never launched a bomber. Only dur- 
ing the past few months has Washing- 
ton shown signs of being able to work 
out that simple arithmetic that says 
that at least 25 per cent of an air 
force's equipment must be replaced an- 
nually, and that modern military air- 
planes of all types taken together cost 
an average of over $50,000 each, in- 
cluding their equipment, and that to 
keep up a total force of 4,000 planes 
for the Army and Navy accordingly 
demands an outlay of something over 
$50,000,000 a year and demands it 
every year — not just once in a while, 
in a leaping burst of enthusiasm. In 
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Safety in the Services. Down a little 
from 1933, both Army and Navy still 
stand above 10,000 hours flying tor 


rier space, since all the fighting and 
bombing squadrons are carrier-based. 

Bigger appropriations for equipment 
mean bigger air forces. That means 
more flying, and in fact increased fly- 
ing isn’t waiting on the increased 
equipment. Recent experience has 
brought all hands to agree on the need 
for more practice in the air. The 
Army’s total time for the present fiscal 
year promises to be up slightly from 
the next highest figure since the War. 
and the plans and estimates of fuel 
needs for the year beginning July 1 
call for raising the 1935 record by al- 
most a half again. Where officers of 
the regular Air Corps have been aver- 
aging 200 hours of flying each year or 

The Navy’s prospects for next year 
are not yet available, but up to now 
they have been running along with the 
Army on about a 200-hour basis. 

Safety records in the services last 
year were somewhat inferior to those 
of the previous two or three years, but 
it is still doubtful if any other service 


in the world can show their equal. The 
temporary recession in the Army's 

the tragedies of the air mail operation. 
The demand on both services for an 
increased amount of bad-weather fly- 
ing and for a generally closer approach 

interfere for a time with the resump- 
tion of the steady and extraordinarily 
rapid progress toward unprecedentedly 
high safety records that had marked 

The illustrations that show amount 
of flying done and freedom from ac- 
cident include the Reserves as well as 
the Regulars. Aside from the 230 offi- 
cers on extended active duty with 
the Air Corps (mostly for one-year 
terms), Reservists received a total of 
only 17,500 hours of flying last year. 
For next year there is to be an allow- 
ance of 25,000 hours, almost as much 
as was flown in 1931. Six hundred and 
fifty officers will be expected to take 
a maximum of four hours of flying 


each per month, and the Reserve will 
then be even shorter of having a 
proper proportion of strength to the 
expanding Regular service than it was 
in 1930. 

As the number of planes in service 
and the amount available for purchases 
and replacements are pushed upward it 
gets more and more important to keep 
the new ships up to the highest pitch 
by doing plenty of development work. 
It is alarming to find that the number 
of new experimental types delivered to 
the Air Corps for trial has dropped 
from ten in 1932 to five last year. Un- 
less the experimental allowances, 
standing at $3,849,000 for the Army 
and $2,500,000 for the Navy for the 
year to come, are considerably in- 
creased it is going to be a grade A 
problem to spend the quantity pro- 
curement money and make sure that 
the last dollar's worth of quality is 
being had front it. A good system of 
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Speed, Distance, 
and Altitude 

World’s records that lie within easy reach of American 
commercial planes 

ing commercial loads Look at a 


T HE most striking thing about the 
list of world's records now stand- 
ing is the amount of fruit that hangs 
on the tree for American commercial 
machines to pluck. 

Take a look, for example, at the 
illustration of speed records with vary- 


"world's record” of less than 17a 
m.p.h. for a 620-mile flight with 2,200- 
lb. payload. There are at least four 
standard American transports and a 
bomber that could raise that figure by 
10 per cent without the slightest 
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How fast? 



Pilots and 
Pilots-To-Bc 

New students grow in number, as do transports 
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change from their stock condition. 
There are at least three that, with an 
amount of overloading perfectly per- 
missible for competitive purposes, 
could put from 10 to 30 miles on top of 
the present speed record with 4,000-lb. 
dead load, a performance for which 
there is at present no American figure 
whatever. 

The chronology of record-making 
shows, as might be expected, the in- 
fluence of specialization. America has 
always been with the leaders in mak- 
ing altitude records, and has actually 
held the world’s record almost exactly 
half of the time for the last fifteen 
years as the result of having had the 
first workable supercharger and of hav- 
ing always kept well to the fore in the 
design of extreme-high-altitude super- 
chargers as engine auxiliaries. Speed 
records departed from our shores when 
we abandoned racing as a national en- 
terprise. The distance record has 
never been the subject of a really con- 
certed American drive. The American 
attempts have always been individually 
sponsored and carried out at limited 
expense and with semi-stock airplanes, 
and it is a great tribute to American 
commercial design under the circum- 
stances that our distance record stands 
as high as it does. 

There is no reason to doubt that any 
or all of these figures could be brought 
back to the United States if the bring- 
ing seemed worth the price. The price 
might be several million dollars. Con- 
centration of industrial and technical 
effort on a new objective of no imme- 
diate and direct commercial or military 
utility costs money. If the money is 
provided the records can be had. 



ure roughly 1 per cent of the total num- 
ber of young men reaching the age of 
21 during the year. 


I N LOOKING to the future of the 
airplane market, no better index can 
be found than the listing of those who 
have been sufficiently interested in 
aviation at least to show a desire to 
learn to fly. They are the future cus- 
tomers for airplanes as soon as their 
pocketbooks permit, and customers 
even sooner than that for instruction 
and for flying time. They are the 
home-builders of light planes, and in 
general they are the backbone of the 

The total of pilot licenses in force 
suffered a terrific setback two years 
ago when the Department of Com- 
merce got cautious and decided to im- 

requirement more severe than any 
other government in the world was de- 
manding. The number of private 
licenses faded instantly to about half 
its previous strength. If the regula- 
tional authorities could now be pre- 
vailed upon to restore private pilot 
rules somewhere near those of Great 
Britain and France, there is little 
doubt that the total number of licenses 
would be back near the 20,000 mark 

Under the old license rules about 
4,000 new pilots were being created 
each year. Under the new rules the 







Pilot's licenses, subdivided. The big 
drop of two years ago was due to a 
change in rules. Since then the number 
of pilots at least holds its own. and 


students have taken such a setback in 
their progress toward their licenses 
that only about 1,500 of them are 
qualifying annually. The number of 
licenses in force having remained al- 
most constant during 1934, at least 1,600 
pilots must have dropped off the list to 
make way for the newcomers, mostly 
for economic reasons connected with 
the depression. 

With student permit issues running 
about 12,000 last year and barely one- 
eighth of the number qualifying for 
licenses, the economic factor is no doubt 
again the responsible one. It seems 
quite possible that the number of stu- 
dents qualifying as pilots can be mul- 
tiplied by five, with very little effort 
and very little delay, on a general re- 
turn of normal employment conditions. 
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New Production 

Transport manufacture, foreign trade, at record breaking levels 


N ineteen thirty-four and 

thirty-five will be known to his- 
tory as the years when transport pro- 
duction came into its own. Com- 
bined, if 1935 lives up to what one can 
very confidently regard as its promise, 
they will show a larger total value of 
transport manufacture than even 1928 
and 1929. In the meantime military 
business, which slacked off in 1934 to 
a seven-year low, is also headed to 
break all records. Last year, for the 
first time since 1929, military produc- 
tion fell behind that of civil airplanes 
in value, but this year it promises to 
get back to over 70 per cent of the 
total output of the industry. Every- 



Top: Engines of the year (spares and 
extras included I by power groups. The 
figures are in terms of dollar value of 
production, and cover only the production 
of the regular engine-building industry. 
(Shaded area, military.) 

Bottom: The airplane industry's output 
for 1934 (by value) in its main divi- 

crvil production exceeds military. 



thing except the private-owner mar- 
ket is zooming along in buoyant dis- 
regard of the depression. Even that is 
headed very strongly in the right di- 
rection, though it has a long way to 
go before equaling the boom-time 

As would be expected, engine 
figures generally follow those for the 
airplanes. The production of large 
engines for commercial service last year 
even exceeded the 1929 figure, and this 
year it ought to be better still. With 
engines as with airplanes it is true 
that military production went below 
commercial in 1934 for the first time 
in five years, but that it will rise well 
above the commercial figure again 
for 1935. It makes less difference 
there, the larger commercial engines 
and the military ones being so nearly 
interchangeable. More striking is that, 
as shown at the left, virtually 60 per 
cent of all engine production (in dol- 
lar value) in the United States during 
the past year was in power plants of 
600 hp. or more. Four years ago the 
proportion would have been well under 

Something has been said elsewhere, 
in the transport and in the license-dis- 
tribution sections, about the con- 
clusions that may be drawn on re- 
placement demand for aircraft. It can 
be extended a bit here. Among trans- 




ports there is an immediate need for 
some 50 ships, two-thirds of them 
multi-engined, for replacement of ob- 
solete equipment. Despite the re- 
luctance of governments to have sub- 
sidized airlines go abroad for their 
equipment, Europe ought to take about 
twenty American ships. Increased 
frequency of schedules and the start- 
ing of new lines will, it legislation and 
the Post-Office don’t set up too steep 
a set of hurdles, take another ten or 
twenty. Say 95 transports in all, and 
at an average price of $70,000 each, 
substantially last year's level. 

The private owner and miscellane- 
ous commercial field will want, as 
elsewhere explained in detail, about 
600 new ships for replacement of wear 
and tear and they ought to take about 
200 more for increase of the total 
number in service. Some increase in 
the volume of operation and in the 
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Number of planes built, for military and 
excluded from the totals. 


number of planes needed to keep it up 
in 1935 is almost assured. It is in- 
teresting, incidentally, to notice the 
gradual decline in the average price 
of ships in this group from $5,000 
(without engine) in 1929 to approxi- 
mately $4,000 now. 

It is even possible with a little con- 
fidence to project these figures beyond 

1935. The normal rate of growth that 
can be anticipated for transport opera- 
tions should call for 450 machines in 
active service by 1938. Possibly 60 of 
the present stock will still be flying 
three years from now. For replace- 
ments, for enlargements, for exports, 
assuming no wars in the meantime to 
upset calculations, there should be a 
market for about 80 new transports in 

1936, 130 in 1937, 200 in 1938. 

Private plane production 

To forecast on production for private 
ownership is much more difficult. 
Everything depends upon the extent to 
which technical development, whether 
sponsored by the Department of Com- 
merce Development Section or under- 
taken by manufacturers on their own 
account, is going to make existing 
planes obsolete. At least it seems safe 
to estimate that no one of the next four 
years will be below 1934 in production 
of the smaller types of craft, and that 
sometime not later than 1937 the indus- 
try ought to hit a stride of 1.500 planes 
a year or better. 

All these figures, both for numbers 
and dollars are for factory production 
only. Based on the reports made to 
the Aeronautical Chamber of Com- 
merce, they eliminate entirely the 
amateur builder, the producer of cus- 
tom-built racing machines, and other 


for civil purposes. The home builder is 


specialists of that order. The dollar 
volume so eliminated is not great and 
most of it could not properly be 
counted as forming a part of indus- 
trial production, but to get a complete 
record of the number of machines pro- 
duced somewhere around 150 of the 


home-built variety would have to be 
added in. The same sort of statement 
can be made on the conclusions drawn 
from the photographic plaques, and if 
the one indicating distribution by en- 
gine powers were (like those given 
under Design Trends on page 164) to 
be a literal and complete record of 
every airplane reported as being built 
in the United States during the year 
the engines in the smallest power class 
would show an appreciable gain. 

Military prospects 

The military demand is of course 
predictable in terms of appropriation 
bills and prc-announced plans of the 
Services. In that case there has been 
no tendency to reduce average costs, 
for military planes grow more and 
more complex and expensive to build 
as the operating units drum home 
their insistence that no price is too 
high to pay for good performance and 
for a structure suited for field service. 
In 1928 the average price without en- 
gine was $16,000; in 1934 it reached 
$20,000. Within another four years, 
as military policy now shapes itself, it 
may easily touch $30,000. 

Though we publish no tabulation of 
(he distribution of the past year’s pro- 
duction by make, certain general con- 
clusions from such a breakdown may 
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Perris and accessories 
including parachutes) 

a tidal wave that sends 40 per 
to foreign markets. 
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direction for 1934. The lending countries, with their percentages of the world total, are: China. Z1.9; Russia, 18.7; Cermany. 
10.1; Colombia. 9.2; Peru, 5.8; Mexico. 3.4; Siam. 3.0. 
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Airplanes 
in Service 

Old ships hold bright replacement demand prospects 


S PECTACULAR statements often 
encountered that the number of 
airplanes in the United States has 
dropped off by 2,000 in the last few 
years somewhat exaggerate the facts. 
About half the decline has been among 

no true reduction in activity but merely 
a more careful check on whether or 
not the machines for which identifica- 
tion numbers are outstanding really 
exist. It has always been the rule and 
indeed still is, that a large proportion 
of the airplanes were not in flying con- 
dition and the true reduction in the 
number of planes fit for service has 




owners is more of a luxury than a 
necessity. During the past year or 
more there has been no decrease at all. 
and the signs now are all set for a rise. 

How rapid the rise will be and how 
soon the total number of ships licensed 
will overtake the all-time high of the 
summer of 1931 depends on how much 
prosperity the world can uncover and 
also upon how rapidly antiquated air- 
planes arc allowed to find their way 
into oblivion. There are two pictures 
on this page that have a striking story 
to tell. 

To take the pair of bars first, they 
reveal the astounding fact that of some 
4,500 machines built in 1929, transports 
and exports excluded, approximately 
2,000 are still licensed for service. 
Only about one-quarter of the 1929- 
built ships that were licensed at the 
beginning of 1932 had disappeared 
from the scene in the next three years, 
and approximately the same ratio holds 
for the 1928 and even for the 1927 pro- 
duction. Old airplanes, it would seem, 
never wear out and are never aban- 
doned and their losses from all causes 
continue up to an almost indefinite age 
to be less than 10 per cent a year. 
About 5 per cent of all the ships now 
licensed date back to the year when 
Lindbergh flew to Paris or earlier, and 
more than half the total number are 
beyond their fifth year of life. No one 
need hesitate about buying a used 
plane of 1928 or 1927 vintage for fear 

of wanting plenty of company. 

Some still more striking conclusions 
come off the black and white and 
cross-hatched pie at the right. Aston- 
ishing as it may seem in view of the 
present tendencies of design and pro- 
duction. just 60 per cent of all the 
licensed planes in the United States 
are two or three-passenger open cock- 
pit jobs with engines of 60 hp. or more, 
and of that 60 per cent almost exactly 
two-thirds date back to 1929 or be- 
yond, something over nine-tenths to 
1931 or earlier. Of the smallest cabin 
ships just three-fifths are pre-1930, 
those being mostly the Curtiss Robins. 
Cabin planes for four or more make up 
less than a quarter of the total registry 
but only a small fraction of their num- 
ber go back as far as 1929. The width 
of their segment will steadily increase 
as that occupied by the open cockpit 





ships diminishes, but it is likely to be 
at least another three years before the 
cabin designs will have a clear majority 
of ships in service. A pre-1930 light 
plane, it will be observed, is unknown, 
not because they don't last that long 
(though their percentages of elimina- 
tion seem to be quite a bit higher than 
for the larger ships), but because none 
was being built in that hectic period. 
Two-thirds of all the light planes in 
service still date from 1931, the year 
of the Curtiss-Wright, Jr., and the 
Bull Pup. They survive to the number 
of a little over 150. 
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IliiNinoss Ahead! 

I N THE mass of pictorially presented information 
that fills the preceding pages, no section is more 
interesting than that devoted to what for want of a 
better name we must call “Miscellaneous Flying.” It 
gives the record of the private owner as he has reported 
it to the Department of Commerce. It gives the record 
of the hundreds of schools and flying services of every 
description that have grown up and conduct their 
business on a thousand airports. Study the story the 
figures tell, and you will find there two particularly 
pointed indications. The first is that private flying has 
continued to grow through the depression, both in the 
number of genuinely active owners and in the amount 
of use they make of their planes; the second, that 
aerial service, though it has been changing its nature, 
has been losing nothing in importance. 

We have analyzed the figures elsewhere and we shall 
not repeat it here, except to put it in sweeping sum- 
mary that quite aside from the prospect of better sales 
of aircraft and of more servicing to be done for private 
owners as a result, recorded facts make it easy to look 
ahead to a volume of charter and industrial and mis- 
cellaneous service operation greatly exceeding anything 
that has been known up to now. 

That is, it will be easy to anticipate that if it be han- 
dled rightly, and if the business be properly developed. 
There is no business that has more to gain than this 
one from good management, and none that can be 
more easily destroyed by sloppiness. So here, as we 
look forward to increasing activities, is a check-list of 
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a few things that seem to us to come under the head 
of good management. The list might be much ex- 
tended. We shall extend it from time to time, and 
return also to the matters listed here for fuller and 
more individual discussion. More than that, the wel- 
come sign will always be on the door-mat for corre- 
spondence from any of our readers who have found 
recipes for better business on their own account. 

1. Make the operation distinctive. Identify the 
company's airplanes with an easily distinguishable color 
scheme or insignia. Find a good name for the service, 
catchy, appealing, easy to remember and easy to say, 
and publicize it. 

2. Study the community in which you work. No 
two are exactly alike. Find the people who have money 
to spend and study their tastes, and then make your 
headquarters the kind of place that their interests and 
behavior suggest that they might want to come to. 
There is more profit in establishing friendly relations 
with half a dozen wealthy business men than there is 
in getting a whole Coney Island crowd to turn nut and 
stare at the parachute jumper on a Sunday. 

3. Clean up and keep clean — buildings, machines, 
and men. Keep mechanical work out of sight in the 
hangar. This needs no argument, but visits to many 
airports prove that it does need repetition and em- 
phasis. It is vitally important. 

4. Sign up a good publicity man, if necessary by 
arranging to give a local journalist a little free flying 
time in return for his services, and make it his job not 
only to get into the papers the stories of the contracts 
you fill and the services you perform but to soft-pedal 

5. Make sightseeing what the name implies. “Hop 
flying” diminishes with the number of the unhopped, 
but there is no end to the number of visitors to Wash- 
ington or Chicago or Los Angeles or a hundred other 
places that would like to look things over from the air. 
No matter how often he has flown before, the tourist 
will always be a prospect for a trip like that. 

6. Make customers for service into customers for 
planes by telling everyone that uses a charter service 
something about the ship, about what it costs to buy 
and to operate and about how simple it would be for 
him to learn to fly it himself. Even if he never be- 
comes a prospect himself, he will pass the information 
along to his friends with the story of his own trip. 

7. Take the lead in forming and managing flying 
clubs (on which highly important matter, we promise 
much more later). 
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Fairchild Amphibian 


A new high performance utility transport for Pan 
American’s Fleet 


Some eighteen months ago Pan Ameri- 
can Airways announced the award of a 
contract for six single-engined am- 
phibians to the Fairchild Aviation Cor- 
poration. These machines, planned for 
off-line feeder services up South Ameri- 
can and other foreign rivers, not only 
had to meet the same rigid specifications 
written for the Clippers, but also had to 
guarantee top-notch land plane per- 
formance coupled with amphibian utility. 
Primary requirements were high effi- 
ciency. ruggedness of structure, ease of 

"^'n 'the "December, 1933, Aviation, a 
preview of the ship appeared — including 
artist’s-conception-of, engineer's prcdic- 

photographs, performance test results — 
for ship No. 1 made her first flight on 
April 5 and is now undergoing accep- 
tance tests under the supervision of 
A. A. Gassner, chief engineer of Fair- 
child's Military and Transport Division. 

Efficiency-minded, the designing en- 
gineers have used every device known 
to the art to reduce parasite and inter- 
ference, to improve propulsion. The 


hull approaches optimum aerodynamic 
shape, its lines arc smooth-flowing, the 
skin smooth, flush riveted. Wings are 
full cantilevered, tapered, of reasonably 
high aspect ratio — also smooth-skinned, 
flush-riveted. Engine nacelle is clean- 
cut. Everything that can be retracted, 
retracts. Main wheels come up to dis- 
appear entirely in under surfaces of 
wings, tail wheel simultaneously with- 
draws into hull after-body, tip-floats pull 
up close to under-surface of wing panels. 
Electrically operated flaps of the Zap 
type cut landing speed, increase speed 
range. Hamilton-Standard controllable 
propeller adds to all-round efficiency. 

An inspection of the ships under con- 
struction at the Hagerstown factory, 
makes evident the fundamental rugged- 
ness of the structure. The hull is built 
in two sections, that forward of the rear 
cabin bulkhead composed of keelson, 
bulkhead, cross frame, stringers and 
plating, while the after section is more 
nearly a true monocoque of oval cross 
section with relatively light former 
rings and stringers. The forward por- 
tion has five main bulkheads (with 
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deep mid show a number of it 
modifications. The front center section 
spar runs straight through the hull. Its 
lower flange member is an extra- 
ordinarily complicated extruded section 
made to serve also as a track in which 
the upper ends of the landing struts run 
on ball-bearing carriages, as shown in 
an attached sketch. The web of this 
section of the spar is of the so-called 
“wandering" or vertically corrugated 
type. The rear center section spar, al- 
though less complicated in cross-section, 
has been curved upward at its middle 
point to preserve its continuity. 

Ailerons are metal-framed, fabric- 
covered. They are statically mass- 
balanced by lead weights carried on 
arms projecting forward from the hinge 
line and entirely enclosed within the 
wing. Flaps are all metal and are at- 
tached to the wings by slide fittings and 
links to give the characteristic Zap 


with adjustable torque stops provided to 
prevent torsional loads being carried 
into the spar trolley. 

A parallelogram strut arrangement 
draws the wing tip floats up against the 
underside of the wing. Recesses are 
provided so that the struts are fully con- 
cealed inside the wing and a metal panel 
covers the entire mechanism when floats 

To simplify the control of all movable 
elements — flaps and retracting gear — a 
“master” gear box has been developed 
to obtain manual or electric drive to any 
unit from one central point. The ar- 
rangement is shown in an accompany- 
ing illustration. A selector lever not 
only throws the proper clutch to engage 
the unit desired, but also connects the 


movement. They are actuated by cables 
wound around a grooved drum. 

Tail surfaces are dural frame and 
fabric-covered. Stabilizer and fin are 
fixed, trim being obtained by trailing 
edge flaps on the movable surfaces. 

Landing gear is retracted by pulling 
the upper end of the main wheel struts 
inboard. This is accomplished by rotat- 
ing a long lead screw in a nut which 
forms a part of the trolley fitting shown 
on the sketch. The landing gear side- 
brace struts are attached to the main 
shock strut through a universal joint 


witches 






The power plant 
(either Pratt & Whit- 
ney Hornet 650 hp. at 
3,000 ft. or Wright 
Cyclone 670 hp. at sea 
level) is supported on 
a welded chrome mo- 
lybdenum steel tube 
structure attached to 
the wing center sec- 
tion. Rubber-mounted 
bushings are used. 

Cowling is of the full uwtUar eea 

NACA type. The for- nanco of o< 

ward portion of the rctrnctniiio 

nacelle houses the oil 
tank, oil cooler, en- 
gine controls and ac- 
cessories. The after portion of th 
nacelle may be used for addition: 
baggage spa ce. Fuel is carried in th 
wing, ^ two 180-gal. tanks being su; 
J J ‘ ’ e center section spar! 



No. s 


and amphibians is corrosion con- 
trol- Pan American overlooked no bets 
i" tfeiis direction in writing their main- 
tenance specifications. Hull framing 
l> a tl to be so spaced that a man may get 
^ 0 *.vn in for inspection of every ele- 
n,l fcnt. No pockets where bilge water 
rt *)ay collect are permitted except at the 
I ‘fewest point where drain plugs are pro- 
vided. Cabin floors are removable in 
Elections, held down by Dzus fasteners. 
^Stainless steel control cables are speci- 
fied throughout. Where possible, all 
dural sheets were anodic treated after 
fabrication. Rivets in the hull and all 

parts (except stainless ) cadmium-plated, 
inside surfaces of closed sections given 
the same finish as the exterior, liberal 
usage of bitumastic paint all contribute 

for mechanical maintenance features — 
all surfaces are hung on grease-packed 
ball bearings, taper pins and bolts are 
specified for all connections where wear 
is possible, all bushings are hardened 
steel, removable. Electrical wiring is 
all housed in conduit. Fairings and 

spection purposes. Brakes must be able 
to stand up for at least 100 landings 
without replacement. Most important 
feature, perhaps, is the provision for re- 
moving the entire nacelle as a unit. It 
is held to the center section at three 
points only. Electrical connections arc 
made through a master connecting plug 
and all plumbing connections are con- 
centrated at one point where they may 
be easily uncoupled. For normal engine 
servicing, the hatchway above the pilot’s 
cockpit folds back to provide a working 

Hull interior is divided into five com- 
partments with bow containing anchor 
and other marine equipment, together 
with a cargo pit for baggage or mail. 


Both compartments are accessible either 
from the deck or from the cockpit. The 
pilot’s compartment is fitted for a crew 
of two with complete operating, naviga- 
tional and communication equipment. 
Behind the cockpit the cabin is divided 

accommodate four passenger seats. Ac- 
cess for passengers is gained through a 
rear hatchway. Washroom compart- 
ment is in the rear. Specifications call 
for a sound level of 70 decibels in the 
cabin, 75 in the cockpit. 

Each cabin has four large fixed win- 
dows of shatterproof glass, and two 
electric dome lights. Ventilation and 
heating is provided by ducts which run 
alongside the upper part of the cabin 
side walls. 

General specifications include: span 
56 ft.; wing area 485 sq.ft.; weight 
empty 5,500 lb. ; useful load 4,100 lb. as 
an amphibian, 4,570 as a flying boat 
with landing gear removed ; gross 
weight 9,600 lb.; wing loading 19.78 
lb. per sq.ft.; power loading (650 hp.) 
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14.76 lb. per hp.; maximum speed (sea 
level) 179 m.p.h.; maximum speed 
(3,000 ft.) 184 m.p.h.; cruising speed 
(3,000 ft. 65 per cent power) 158 
m.p.h.; rate of climb (sea level) 900 ft. 
per minute; absolute ceiling 20,000 ft.; 
service ceiling 18,000 ft. ; stalling speed 
with flaps (sea level) 58 m.p.h.; range 
(cruising speed) 750 miles. 


Power by Fairchild 

Fairchild re-enters engine field 
with two new Rangers 

Since Fairchild pulled out of Cord's 
Aviation Corporation in 1931. no one 
knew whether he had dropped the en- 
gine business permanently or was 
simply lying doggo awaiting more favor- 
able marketing conditions. Whatever 
speculation there may have been, how- 

ment that the Farmingdale plant has 

the summer of 1934. and that two new 
production models are now ready. The 
staff associated with the original de- 
velopment has been reassembled. For 
the new Ranger Engineering Corpora- 
tion S. M. Fairchild is president ; Dun- 
can B. Cox, vice-president; W. F. 
Davis, vice-president and chief engi- 
neer ; W. H. Schwebel, secretary and 
treasurer. 


ig that 




craft power plants on the same servic- 
ing basis as the engine of the average 
automobile in the hands of the average 
owner, 400 hours between overhauls is 
the mark at which the designers have 
been shooting for both the new 6- and 
12-cylinder models. Since the most 
troublesome maintenance item is the ad- 
justment of valve operating mechanisms, 
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advantage has been taken of the inverted 
cylinder arrangement to make the cover 
over the camshaft and rocker arms func- 
tion also as the main oil sump for the 
engine, thus keeping the valve gear con- 
tinually bathed in lubricating oil and 
eliminating manual oiling or greasing. 
Oil is supplied from the valve housing 
sump to the main and connecting rod 
bearings under full pressure. All oil 
channels through the case arc duplicated 


might become clogged, the bearings will 
still receive full lubrication. 

Approved Type Certificates 146 and 
84 have been received from the Depart- 
ment of Commerce on the Model 6-390-B 
and the V-770-SG respectively, the first 
a 6-cylinder inverted in-line direct drive 
engine, and the second an inverted 12- 
cylinder vee engine, geared and super- 
charged. Two other models of the 
V-770 are also under development, a 
direct drive engine (V-770-B), and a 
supercharged direct drive (V-770-BS). 
The general power and weight char- 
acteristics of these four engines are: 


All these engines have identical 
cylinder and valve assemblies, the 12- 
cylinder direct drive engine being made 
up of two banks of cylinders as used in 
the inverted six. So far, only the 6- and 
12-cylinder models have been developed, 
but projects have been laid down for 8- 
and 24-cylinder engines, of which 75 
per cent of the parts are to be inter- 
changeable with current models. 

It is of interest to note that in the 
development of this series, the 6-cylinder 


model has been operated at outputs of 
over 230 lip. All Department of Com- 
merce tests were carried out at 2,400 
r.p.m. and at more than 155 actual brake 
hp. Parts of this series of engines have 
demonstrated their ability to withstand 
b.m.e.p.s of more than 230 lb. per sq.in. 
at speeds of 3,500 r.p.m. This cor- 
responds to 69 hp. per cylinder, or 1.04 
hp. per cu.in. displacement. 

The general 'structural specifications 
for the two engines are as follow's : 

heat treated chrome nickel steel forcing, 
ink Journals and crankplns drilled for light- 

Propeller end S.A.E. standard No. I taper. 
Connecting Rods; Conventional type ma- 

denum steel forgings. 

Pinions: Trunk type, heat treated cast 
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9 carburetor Is mounted on the inlet sidt 
of the supercharger, with collector ring sc 

with the right bank. Both passages arc 
symmetrical and the outlets are directi; 
opposite each other on tile horizontal im 



Bellanca Cargo Carrier 


A freighter built for year 
Northwest Territory 

Airline operators along the Arctic 
Circle lose little sleep over problems 
of the elusive decibel, or the potency 
of this or that color of cabin up- 
holstery to attract customers. One 
day’s load may consist of dismantled 
machinery or a couple of tons of ore 
in bags, and the next may turn up a 
round dozen or so of bearded sour- 
doughs, complete with all their gear, to 
be delivered on the shores of Athabaska. 
Under such conditions, the concessions 
made to passenger comfort compare 
favorably with those of the average box 
car. Utility is the prime consideration. 

No luxury airliner is Bellanca’s Model 
66-70 Cargo Aircruiser as delivered to 
Mackenzie Air Service, Ltd., of Edmon- 
ton, Alberta. The job cut out for this 
machine is to connect the properties of 
the Eldorado Mining Company on Great 
Bear Lake with the railhead at Fort 
McMurray over some 900 odd miles of 
uninhabited country where ground 
transportation is practically out of the 
question for the greater part of the year. 
Men, machinery and supplies must go 
in, radium ore come out. 

Although externally similar to Airbus 
and Aircruiser models in transport and 
military use in the United States, this 
ship has been modified in a number of 
important particulars to meet the rigor- 


round service in Canada’s 


ous requirements of Northwest service. 
Cabin floors have been reinforced with 
extra steel truss members to take care of 
concentrated loads imposed by mining 
machinery parts, spare engines, etc. 
The side walls are sheathed with metal 
up to the window line for protection 
against loads of bagged ore. A large 
double hinged door in the right side of 
the fuselage aft permits easy loading. 

The main structure follows the usual 
Bellanca formula, with welded steel tubes 
used in the fuselage, auxiliary wings, 
wing stubs, and tail surfaces. The spars, 
both of stabilizer and wings, are of solid 
spruce, but all wing and stabilizer ribs 
are of spot-welded stainless steel, a con- 
struction adopted to meet the varied 
Canadian climatic conditions. Except 
for the usual metal cowlings around the 
nose, the entire ship is fabric covered. 
The landing gear fittings are so ar- 
ranged that skis or floats may be sub- 
stituted for the wheels, a factor again 
dictated by Canadian topography and 
weather. 

Power plant is a Canadian-built 
Wright Cyclone of 658 rated hp. Gen- 
eral characteristics are; span 65 ft.; 
length 42 ft. 3 in.; empty weight 5,911 
lb.; payload, 4,000 lb.; gross weight, 
11,400 lb.; maximum speed 160 m.p.h. ; 
cruising speed (12,000 ft. at 75 per cent 
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power) 154 m.p.h.; range (with full 
payload) 550 miles range (with full tank 
capacity of 300 gal.) 1,000 miles. 


Ford Seaplane 

Converted Ford Transport for 
river service in Colombia 

Not long ago we had the pleasure of 
spending an evening with Mr. Schnur- 
busch, technical director of Scadta, at 
his headquarters at Barranquilla in 
Colombia. With photographs, charts 
and relief maps, he explained some of 
the difficulties of operating up the 
Magdalena River. The intense heat 
and the necessity of taking heavily 
loaded airplanes off swift-moving rivers 
at high altitudes, often hemmed in by 
high banks with straightaway runs 
limited by frequent river bends, present 







problems unknown to most domestic 
operators. Looking for equipment to 
replace obsolete types, increase capaci- 
ties, it has been decided that the 3-engine 
Ford (now displaced in the United 
States by faster, long-range equipment) 
converted to a twin-float seaplane is 
unusually well adapted to the Scadta 
requirements. The first unit, a Model 
5-AT-D, fitted with 420 lip. Wasp 
engines, purchased from United Air 
Lines and mounted on Edo floats, is 
now finishing acceptance and ATC 
tests at North Beach Airport. It will 
shortly be ferried to Barranquilla to 
go into immediate operation. 

The ship, with a licensed gross 
weight of 14,000 lb., is mounted on a 
pair of standard Model 14060 Edo 
floats, each 30 ft. 7 in. long, 4 ft. 3 in. 
beam and 3 ft. 10 in. deep. The center- 
line track is 13 ft. 8 in. Complete float 
gear including struts and attachments, 
anchor compartment and water rudders, 
weighs 1,739 lb. Allowing 761 lb. for 
the normal landing gear assembly, the 
net increase in weight of the seaplane 
installation is 978 lb. Take-off, full 
load, takes slightly over 15 seconds. 
Initial rate of climb is 980 ft. per 

122 m.p.h. at 1,800 r.p.m. With normal 
water rudder installation, the ship has 
demonstrated its ability to maneuver 
easily on the water in winds in excess 
of 15 m.p.h. 


Custom Waco 


April Directory 
iculars and a 


$8,400, again varying with power plant 
selected. General arrangement of the 
new machines are typically Waco, but 
the fuselage has been modified some- 
what to enlarge the cabin and to give 

are adjustable for height and for leg- 
room and also the steering column has 
a fore and aft adjustment so that it 
can be put into most comfortable level 
flight position for pilots of widely 

For the first time on any Waco 
model, electrically-operated trailing edge 
flaps are offered as standard equip- 
ment. A trailing edge tab on one 
aileron, adjustable in flight, is included 

unequal loads in the two wing tanks. 

All fairings arc easily removable for 
inspection of fittings, and metal inspec- 
tion plates arc provided at all points 
where mechanism must be adjusted. 

General specifications include: maxi- 
mum span 35 ft. 0 in.; length over- 


A. G. Crusader 

An experimental type powered by 
Menasco 

Both here and abroad, particularly in 
England, there are signs of a growing 
interest in the possibilities of twin- 
engine installations in relatively small 
airplanes. Latest American move in 
this direction is an all-metal monoplane 
by the American Gyro Co. of Denver, 
Colo. Chief characteristics are the 
mounting of two Menasco four-cylinder 
engines in the leading edge of the wings, 
the carrying of the tail surfaces on 
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weight 3,000 lb. ; wing loading 14.55 lb. 
per sq.ft. ; power loading 9.6 lb. per hp. 


Airway or Highway 

Recent autogiro developments 
point way to road running aircraft 

A. E. Larsen, vice-president and chief 
engineer of the Autogiro Company of 
America, speaking before the Society 
of Automotive Engineers at Washing- 


booms, the provision of a streamlined 
nacelle for passengers and crew amid- 
ships. The first machine has accommo- 
dations for four passengers, although 
six-place models are promised for the 
near future. 

The center section including the 
cabin, and the tail booms are of all- 
metal construction. Wing tip sections, 
full cantilevered and detachable beyond 
the nacelles, are fabric covered. Land- 
ing gear housing and the engine cowling 
are faired in together. Experiments 
are also being conducted with fully re- 
tracting landing gear. 

Flight testing so far has been con- 
ducted with fixed pitch propellers, but 
controllables are to be fitted. No actual 
performance figures are available. Gen- 
eral characteristics are: span 36 ft.: 
length overall 21 ft. 8 in.: wing area 
206 sq.ft. ; weight empty 2,000 lb. ; gross 


ton on April 1, sketched a picture of 
autogiro development for the immediate 
future calculated to startle the conven- 
tionally minded. No mere theorizing 
was his talk of giros that take off by 
leaping into the air from a standing 
start, or of ships to be driven under 
their own power over public highways, 
stored in suburbanite garages. Cierva 
has lately been demonstrating the 
"grasshopper” technique in England, 
and both in this country and abroad the 
folding rotor has been proven a prac- 
tical mechanism. 

Perhaps most striking innnovation in 
the machine as now conceived by auto- 
giro engineers is the relocation of the 
engine, enclosing it completely in the 
fuselage behind the passengers but re- 
taining the tractor propeller arrange- 
ment by transmitting power both to the 
rotor hub (for starting) and to the pro- 
peller shaft by means of a gear trans- 
mission. With the engine in the rear 
forward vision is obviously improved 
and it is also possible to work out a 
simple transmission to the undercar- 
riage for road propulsion. As for cool- 
ing the engine, enough information is 
at hand from recent work of the 
N.A.C.A. and others to provide a so- 
lution, Little trouble is anticipated in 
the air where slipstream velocities aie 
relatively high, but on the ground ad- 
ditional cooling may be necessary from 
some form of auxiliary fan or blower. 

No promise is made of automobile 
road-ability plus the capacity to hop off 
into the air at will. The new designs will, 
however, offer the private owner the 
means of housing his aircraft in his 
home garage and driving it to the air- 

Preliminary figures indicate that a 
machine of the sort illustrated will have 
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a gross weight of 1,350 lb., a disposable 
load of 510 lb. This will include fuel 
and oil for 3£ hours, 40 lb. of baggage. 
Power plant contemplated is the 90 hp. 
Pobjoy Niagara (British). 

Transport Project 

A two-engined transport for feed- 
er service 


Development work is well under way 
in Timm Aircraft Company’s shops on 
Glendale's Grand Central Air Terminal 
on a medium-sized twin-engine trans- 
port designed primarily for airline 
feeder work. 

The specifications call for all-wood 
wing construction, cantilevered beyond 
the two engine nacelles. Inboard from 
the nacelles, the wing tapers sharply in 
thickness to hinged connections on the 
upper longerons. Center section bracing 
is completed by two short struts run- 
ning downward from the nacelles to 
the lower longerons on each side. The 
box spars have laminated spruce caps 
with plywood webs, and ribs are built 
of plywood. The center section out 
beyond the nacelles are duralumin 
covered, the remainder of the wing 
fabric covered. Tail surfaces are 
fully cantilevered, of welded chrome- 
molybdenum steel tubing, fabric covered. 
The fuselage is also of the usual welded 
chrome steel tube, with the nose sec- 
tion sheet aluminum covered, the tail 
section fabric covered. Landing gear 
is non-retractable. 

Alternate power plants are specified, 
the Wright R-975-E2 Whirlwind rated 
420 hp. at 2,150 r.p.m. at 3,000 ft., or 
the Pratt & Whitnev SB Wasp Junior 
of 400 hp. at 2,200 r.p.m, at 5,000 ft. 

General characteristics are: Span 53 
ft. 7 in. ; length overall 39 ft. 9 in. ; 
wing area 460 sq.ft. ; weight empty 
5,560 lb. ; gross weight 9,000 lb. Cal- 
culated performances under various con- 
ditions are: top speed (5,000 ft.) 200 
m.p.h. : top speed (sea level) 188 
m.p.h.: landing speed (flaps down) 56 
m.p.h. : initial climb 1,600 ft. per 


minute: service ceiling 24,000 ft.; range 
(ten-place, at cruising speed) 740 

Export Fighter 

Modified version of Boeing P-26 
for loreign sale 

Backboxe of present U. S. fighting 
squadrons is the P-26A Boeing, single 
seat fighter whose full performance 
figures have not yet been made public. 
Some clue to what P-26 is good for, 
however, may be obtained from data 
recently released for a modified export 
version known as the Model 281. This 
machine, powered with a 550-hp. super- 
charged Wasp engine, can normally be 
fitted for three different types of serv- 
ice, as a fighter of the interceptor type 
(for maximum performance), as a 
long-range fighter with extra tankage 
(with slightly reduced performance), 
or as a fighter bomber, carrying up to 
245 lb. of bombs. 

The fuselage is a semi-monocoque 
type with aluminum alloy bulkheads, 
longerons and stiffeners, covered with 
smooth dural skin. Engine mount is 
of welded steel tubes, detachable at the 
firewall. The wing, which is divided 


AVIATION 
May, 193s 




otnet 


n the problems of 



Mot for Small Schools 

A FTER many years’ experience in this 
..business I have arrived at the conclu- 
sion that the justification of the ground 
schools lies in the difference between a 
small and a large operation. In other 
words, in a large city which of course 
offers greater student potential, I believe 
a ground course is very justifiable, and 
should be the means of promoting flight 
training within that group. However, in 
smaller cities, and in smaller flight schools. 
I cannot see the justification of a ground 
school in connection with the flight school, 
and personally I discourage my flight stu- 
dents from having anything to with a 
ground school while taking their flight in- 

1 do not maintain that a ground school 
will not prosper in a smaller community, 
but it should not be in connection with the 
flight school. It should be entirely sep- 
arate, and preferably downtown with night 

I do not consider ground training a pre- 
requisite for flight training, and believe that 
the cost of operation should be entirely 
separate from the overhead of the flight 
school.-— Kabl E. Voeltek, All American 


An Emphatic Negative 

TVTY ANSWER to your question as to 
IfX whether or not we consider it ad- 
visable to continue ground school during 
flight training is emphatically negative. 

The average man who takes a flight 
course is interested in one of two things — 
flying for a living or flying for sport. It 
is my earnest belief that the man who 
learns to fly in order to carve for himself 
a career as a pilot in the aviation business 
will have little or no opportunity to use 
his mechanical training. It is never neces- 
sary for these men to have anything to do 
with engine maintenance or repair. 

In the case of fixed base operators, such 
as we are, a mechanic crew is on duty at all 
times to take care of engine repairs. I 
feel that only in the case of the barnstorm- 
ing pilot is mechanical training necessary. 


Question li 

(Answers will be published in June) 



Question 7 

(Answers will be published iu July) 



Due to the tremendous impetus that avia- 
tion has felt since 1927 we arc now for- 
tunate in having throughout the United 
States a large number of landing fields, 
and it is almost impossible to be grounded 
at any spot that is not within 40 or 50 
miles at the most of an airport where 
mechanical service can be secured. 

I do not believe that ground courses 
are economically justified where they are 
used in conjunction with selling a flying 
course, although there is no question but 
what mechanical training has been a suc- 
cessful catalyzer in producing students for 
flight training. I believe that ground train- 
ing as a prequisite for flight training is 
one of the fallacies of the present Depart- 
ment of Commerce system. 

Where ground courses are given, it 
should make no difference whether the ex- 
pense is absorbed by a separate charge or 
included in the charge for flight instruction 
since it is necessary that a reputable school 
in order to give proper ground training, 
have the proper personnel and equipment 
and it is logical that this personnel and 
equipment must be paid for out of revenue 
of some nature. — Winston W, Kbatz, 
vice-president, St. Louis Flying Service , 
Lambert Field, Robertson, Mo. 


Professional vs. Amateur 

E ACH year the distinction between the 
professional flying schools and the 
amateur flying schools is becoming more 
clearly defined. The large professional 
schools attracting students from all over 
the country and training up to the transport 
license have each developed most efficient 
ground courses specializing in professional 


attainments not needed and not wanted by 
the private pilot. 

Meanwhile the local and smaller schools 
which are training pilots mostly for pri- 
vate and semi-business flying have prac- 
tically discarded formal ground school 
work though they collectively turn out 
far more pilots than the professional 

This seems most unfortunate as a brief 
course in the subjects of General Informa- 
tion, Aerodynamics, Airplane Structures 
and Materials, Engines, Meteorology, Avi- 
gation, and Practical Piloting, followed by 
some shop work on patching, doping, rig- 
ging, and engine checks, can lie made most 
interesting to the students and will greatly 
increase their safety in flying. Experience 
shows that these meetings, perhaps once or 
twice a week in the evenings, greatly in- 
crease their pleasure in flying as it cor- 
relates all their flying activities and in- 
formation and allows an understanding of 
aviation that affords a ground hobby as 
well, developing much the same type of in- 
terest that a yachtsman shows toward all 
seafaring activity. 

This phase of their training can be made 
a little better than self supporting by charg- 
ing each student a dollar a meeting. It is 
unnecessary and most difficult to require 
this work before flight instruction, nor does 
it seem to help in inducing more students 
to fly directly because of it. It does, how- 
ever, give concrete returns in improving the 
excellence of the pilots turned out, increases 
the prestige of the school indirectly result- 
ing in more customers, and enhances the 
"social" atmosphere around an airport so 
helpful in promoting more flying business. 
— F. T. Kurt, The Viking Flying Boat 
Company, New Haven, Conn. 


QUESTION 4 : What are yaur pollclra for 


Barnstorming costs high 


Wl, 


gines at abc 
overhaul evi 
after 600 h 
ships stored it 
the fuselage, \ 


, . p overhaul ei 

it the 200 hour mark. Major 
y third top overhaul, namely 
trs. On normal commercial 
n hangars with proper care 
_ . wings and other surfaces 
should be covered about every 4 to 5 years 
at which time all under members are 
painted and cleaned. Our experience in- 
dicates that maintenance costs on ships 
used for barnstorming out of small fields 
will run about twice that of normal usage 
off regular airports with proper facilities 
for storage. We replace mechanical equip- 
ment when the cost of new parts needed 
would equal from a third to a half of that 
of a new engine. — L. G. Mason, Mont- 
gomery School of Aeronautics, Montgom- 
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More Propeller Notes 

I N THE Maintenance Notebook for 
1,100 lb. two-seater and quite another 
how the very large three-bladed con- 
trollable pitch propellers were handled 
in the shops of Pan American Airways 
at Miami and by TWA at Kansas City. 
In both cases, the methods developed in- 
volved transportation for short distances 
only, from one part of the shop to an- 
other. 

Pacific Airmotive Corp. at Union 
Air Terminal, however, takes care of 
all propeller adjustments and servicing 
for the Douglas Company at Santa 
Monica, and some means had to be de- 
vised to transport the large propellers 
safely over the 20 odd miles of road be- 
tween Burbank and Santa Monica. 
Using the arrangements shown in an 
accompanying picture, dozens of pro- 
peller assemblies have been handled sat- 
isfactorily between the two plants. The 
welded steel frame is bolted to the flat 
bed of the truck and propellers are 
loaded from a monorail hoist which runs 
directly into the propeller department. 
At the receiving end, the unloading and 
installation is done also by means of 
overhead hoist. 

Among the numerous devices used 
at the Naval Air Station, Pensacola, 
for the handling of metal propellers in 
large quantities (some of which have 
already been illustrated in this depart- 
ment) is a rack designed to hold a num- 




of the ship, the same general procedure 
must be followed. The plane must be 
put in flying position, then after having 
been accurately aligned along a North- 

cessively to the several points of the 
compass and the correction factor for 
the ship's instrument entered on the cor- 

Off the North end of the hangar line 
on the beach at Pan American’s Din- 
ner Key base, a large circular pad of 
concrete paving has been laid out for 
compass swinging. Mounted on beach- 
ing gear, the Clippers are towed into the 
center of the compass circle behind one 
of the station’s caterpillar tractors. At 
this point the job is taken over by a 
truck-mounted crane (chartered as re- 
quired from a local building contractor) 
as shown in an accompanying photo- 
graph. With the hoist made fast to a 
fitting on the tailpost, the Clipper is 
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the upper cylinders, to the tops of the 
nacelles and to the forward hatch. 

For adjustment to brakes and to per- 
mit the testing of the retracting landing 
gear it is necessary to raise the ship 
clear of the ground. This may be done 
either by inserting jacks under the wing 
stubs on pads provided for the purpose, 
or by raising the ship from above by 
hoists. TWA uses the latter method at 
Kansas City. Special fittings attached 
to the front spar on each side of the 
nacelles form points of attachment for 
slings suspended on the hooks of two 
heavy chain falls hung on a pair of 
overhead cranes. 


Portable Test Stand 

A rrangements for testing en- 
. gines after overhaul range all the 
way from the simple expedient used by 
many a small operator of running-in 
after installation in the airplane, to 
mounting engines in elaborate test 

major airlines. Midway between comes 
the sort of portable test stand used by 
the shops of Curtiss-Wright Technical 
Institute of Aeronautics at Grand Cen- 
tral Air Terminal, Glendale. 

Extreme portability is a primary re- 
quirement in this case for the actual 
running-in is done “on the line" at the 
field, and the mounting of the engines, 
connecting up controls and fuel lines, 
etc., can best be done in the engine shop 
around behind the hangar lines and 
across the street. By mounting the 
whole outfit on an automobile-like 
chassis with pneumatic-tired wheels on 
roller bearings, two of which are steer- 
able, the transportation problem has 


raised to level flying position. A man 
with a pelorus set up on the center 
section of the wing controls the align- 
ment of the ship with reference to some 
predetermined North-South line. Once 
the base line has been established the 
ship is shifted to the desired points of 
the compass simply by driving the truck 
around the circle, stopping at points 
signalled by the pelorus operator. 

Douglas Servicing Platform 

M ENTION has been made in these 
columns of the efficient portable 
servicing platforms which have long 
been in use in the Kansas City hangars 
of TWA for servicing Ford transports. 
With the advent of the Douglas equip- 
ment, some changes had to be made to 
these units, chief of which was the addi- 
tion of an elevated platform (or tower) 
from which the nose compartment of 
the ship could be reached conveniently. 
As shown in the picture, the propeller 
assemblies and a large part of the engine 
cylinders and rocker boxes can be 
reached directly from the platform, and 
short movable stepladders give access to 








been solved. Ordinarily a truck or trac- 
tor is used to move the stand, but if 
necessary two men can handle it without 
difficulty, even with an engine mounted. 

The stand is equipped to test any en- 
gine from a Warner Scarab, up to the 
Series F. Wright Cyclone, by simply 
changing the front mounting plate. A 
35-gal. fuel tank and a 15-gal. oil tank 
with suitable cooling arrangements arc 
mounted on top of the framework. In 
addition to the ordinary indicating in- 
struments, a special type of flowmeter 
has been installed to measure fuel con- 
sumption. The shielding of the operator 
is simple and effective. The sheet metal 
hood not only protects him from the air- 
blast but shuts off a considerable amount 
of engine noise. A couple of portholes 
in the upper part of the instrument 


board allow an unobstructed view of the 
rear of the engine. Brackets arc pro- 
vided at convenient points for fire ex- 
tinguishers, starting cranks and the 
necessary tools and auxiliaries. Small 
platforms bolted to the side-frame give 
access to all parts of the mounted engine 
without making necessary the use of 
separate ladders. 


Cylinder Painting Plant 

T HE cylinder repainting outfit at 
Pan American Airways’ Browns- 
ville engine overhaul shop, is another 
example of the characteristic neatness 
and efficiency of layouts at this station. 
Located in a lean-to adjacent to the en- 
gine shop, everything is at hand to take 
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care of the refinishing of sandblasted 
cylinders. The operator stands in front 
of a small open-faced hood. A soft-wood 
mandrel, mounted horizontally on a 
swinging arm, takes the cylinders one 
at a time. They are swung into the 
hood where they may be rotated easily 
on the mandrel so that the paint spray 
can be applied all around. 

To prevent paint spray entering the 
room a large volume of air is continu- 
ously drawn through the hood and dis- 
charged out of doors through an in- 
genious venturi arrangement which 
eliminates the passing of the paint 
laden air through suction fan blades. An 
electrically driven blower located just 
outside the building, supplies air under 
pressure to an annular manifold sur- 
rounding the outlet duct. Through suit- 
ably shaped passages an air blast is 
maintained toward the outlet which in- 
duces a flow through the painting hood. 

As indicated in the photograph, the 
paint supply and pressure regulators are 
located conveniently to the right of the 
operator. Experience has indicated that 
a more uniform paint job is obtained by 
keeping the paint at a uniform tempera- 
ture for delivery to the spray gun. One 
of the electrical heating units with its 
snap-switch control can be seen just 
above the operator’s head. 

To the left of the operator is the dry- 
ing oven. Space is provided for nine 
cylinders on racks that slide forward as 
shown for loading. Heat is supplied elec- 
trically from resistor units mounted in 
the floor of the oven. A small suction 
fan mounted on top, provides forced 
ventilation, discharging out of doors. 
The counterweights visible at the top of 
the picture belong to the door, which 
swings upward and outward. 

Good illumination is secured in this 
and other departments in the overhaul 
shops from large windows and liberal 
use of aluminum paint. 
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service take Sikorsky Clipper to 
Honolulu, supply boat North Haven 
to Midway . . . Domestic operators 
meet with Bureau of Air Corn- 

reaches Senate to meet divergent 
committee reaction . . . United Air 
Lines announces first schednles 
based on new 247-D equipment. 


* Outstanding Flights . . . Bar- 
ringer narrowly misses new Ameri- 
can soaring distance mark . . . 
Troubles continue to dog Wiley 
Post in stratosphere . . . Richman 
and Daufkirch allowed two world's 


* Private Plane Program . . . Vidal 


* Army and Navy . . . Congress 

viding for extensive aircraft pur- 
chases, greatly increased flying 

grade to add 500 active flyers to 
Navy and Marine Corps . . . Car- 
rier Ranger at last joins Fleet . . . 

ropcan airlines . . . Britain an- 
nounces plans for extensive addi- 
tions and speed-ups on Imperial 


* Industrial . . . Consolidated fi- 

. . . Dougins gets a vote of confi- 
dence . . . Cooper announces an 
aircraft show for July. 


* Financial . . . Curtiss- Wright 
doubles earnings . . . other fac- 
tories show varying profits, losses 
. . . Principal Air Transport sys- 
tems heavy losers. 


Pacific Rehearsal — Act I 

The Pan American Clipper confirms two years of calcu- 
lations. North Haven reaches Midway 


Moving through a 2,400-mile open sea 
flight with the same calm assurance 
they would have shown on a hop from 
Miami to Havana, Captain Musick and 
his five crcw-matcs in the Pan Ameri- 
can Clipper arrived over Honolulu at 
7.05 a.m., April 17, seventeen hours 
and 45 minutes out of San Francisco. 
Fifty-two minutes later, after cruising 
about over Oahu and neighboring 
islands to give the crew a first hand 
survey of landing areas and general 
landmarks, the ship sat down on the 
waters of Pearl Harbor. 

Results: (1) A new westward record 
for the route (best previous time that 
of the McGinnis squadron, 24 hours- 
56 minutes) ; (2) As perfect a first 
public demonstration as Pan American 
could have wished for its new Pacific 
venture: (3) A substantial amount of 
data on the performance of their equip- 
ment that could have been surprising 
to Pan American technicians. 

Highlights : Average altitude 6,000 ft. 
Average speed 136 m.p.h. at no time 
using more than 70 per cent of the 
2,850 hp. available. Fuel carried 16.000 
lb. Fuel remaining at end of flight 
5,000 lb. Perfect weather was en- 
countered throughout, although for 
twelve hours the ship flew above a 
stratus layer completely concealing the 
ocean’s surface. Radio contact was 
continuous with Pan American stations 
at Alameda, Honolulu and Miami. 
Weather reports were received every 
twenty minutes; position and flight 
progress reports transmitted every 30 
minutes. Messages were also exchanged 
with all seven steamers on the Pacific 
between California and Hawaii and with 
the Pan American airbase construction 
boat North Haven. 

Meanwhile that heavy-laden craft had 
steamed on after erecting a radio sta- 
tion near Honolulu, had reached Mid- 
way Island on April 15, and begun land- 
ing material and stores. 

Other items of less immediate but 
nevertheless definite importance to the 
trans-Pacific project were reported ; one 
from the San Francisco papers that Pan 
American President Juan Trippe, Inter- 
Island President Stanley Kennedy, and 


officials of the Matson Navigation Com- 
pany had met in that city late in March, 
had held extensive discussions but had 
so far been unable to agree on any plan 
for a merger of interests : a second one 
from Singapore that the sites for six 
new airports on the island of Borneo 
had been selected for a proposed British 
air route between Singapore and Hong 
Kong via Borneo and the Philippines. 
With possibilities of developing as a co- 
operative American-British venture such 
a route would remove any last doubts 
that Pan American’s new service would 
soon tie in with British, French and 
Dutch routes from Europe. 

From Washington came word that a 
Senate amendment to the Post Office Ap- 
propriations Bill alloting $2,000,000 for 
the route had been defeated in the House 
by a vote of 70 to 45. 

On April 23 the Clipper completed a 
return trip to the Mainland with as much 
admirable lack of incident as had marked 
its westward passage. Time 20 hr., 59 


Airline Conference 

Bureau of Air Commerce plans 
more work on equipment. 

Twenty-five airline representatives 
met in Washington April 8 to hear from 
Director Vidal that the Bureau of Air 
Commerce plans to seek a substantial 
allotment of the $4,880,000,000 relief 
fund recently voted by Congress for a 
program of development projects re- 
lated to air transport and was seeking 
their advice on various program 
features. 

Discussions were held on a continu- 
ance of the experiments already under- 
way with radio direction finders and 
blind landing equipment; on proposed 
additional research on de-icing methods 
including the carburetor and propeller 
problems : on changes in airway lighting 
and beam equipment; on airport traffic 
control ; on high altitude flying ; on a 
program of transport aircraft develop- 
ment similar to the present Bureau en- 



196 


AVIATION 
May, 1935 



couragement of private plane devel- 

Most strikingly new of all the pro- 
posals, this last caught best the interest 
of the operators present. Specific needs 
were expressed for a 10-place twin-en- 
gined transport to cost in the neighbor- 
hood of $30,000; a somewhat smaller 
ship to cost $15,000 to $20,000; a large 
20 to 30-passenger craft. Mr. Vidal in- 
dicated that most of the program 
features, including one of the smaller 
transport projects, could be started at 
once within the regular appropriation. 

Transport Steps Up 

United returns to speed competi- 
tion with 247-D Boeing transports 

Chief development along the airways 
last month was the new schedule an- 
nounced by United Air Lines for their 
New York to Chicago services. Ever 
since the advent of the Douglas on 
TWA’s routes between New York and 
Los Angeles, via Chicago or St. Louis, 
United, flying Boeing 247 transports, 
has been forced to watch its rival draw 
traffic to services based on 175 m.p.h. 
cruising speeds. Later the American 
Airline route. New York-Chicago via 
Detroit, also diverted potential United 
passengers by adding Douglases. 

Now by changing the engines on the 
247s to geared 550 hp. Wasps, by fitting 
better engine cowlings and adding other 
refinements the Boeings are being trans- 
formed at United's Cheyenne base to 
247-Ds, will cruise to meet 175 m.p.h. 
schedules, match speed with the Doug- 
las at altitudes under 12,000 ft. 

Eventually enough of the 247s will be 
changed over to allow a speed-up on 
.the entire New York-San Francisco 
run. To date only the New York-Chi- 

the revamped planes to be able to speed 
its schedules. Best eastward times 
under the new set up; United, three 
services at 4 hours, 20 minutes; Ameri- 
can Airways, one service at 4 hours, 20 
minutes; three services at 4 hours, 40 
minutes; TWA, one service at 4 hours, 
5 minutes, one at 4 hours, 25 minutes, 
one at 4 hours, 57 minutes. 

During March 3,160 passengers 
travelled over the routes flown by Penn- 
sylvania Airlines (Washington-Detroit- 
Milwaukee), a new high record for the 
line, seven times the traffic of any pre- 
ceding March, double the figure for last 
October. 

Running time on the Los Angeles- 
Mexico City route of the Central Air- 
ways of Mexico has been recently cut 
by two hours. Though still on a three- 
times-a-week basis, this Lockheed 
Electra service has developed enough 
traffic to require a substantial increase 
in the facilities of the Customs Depart- 
ment at Glendale Airport. 

The Isthmian Airways has resumed 


operations across the Canal Zone upon 
restoration of its authority by Gover- 
nor Schley. Earlier in March the gov- 
ernment had withheld renewal of the 
company's permit, until steamship lines 
and business men, accustomed for six 
years to the conveniences of the service, 
had entered pleas for its continuance. 

Passenger carrying operations on the 
Hanford Airlines have been temporarily 
discontinued at the order of the Bureau 
of Air Commerce. 


Air Mail in Senate 

Congress moves slowly toward 
changes in present Act 

Relief for the hard-pressed operators 

what nearer during the month as the 
Mead bill passed the House and was 
sent to the Senate Post Office Commit- 
tee. The exact details of its ultimate 
form grew even less predictable how- 


ever as Senator McKellar, chairman 
of that committee, and Senator 
O’Mahoney, committee member, each 
introduced alternative bills. 

All three bills allow a 25 per cent 
increase in the total mileage now flown 
with mail, and prohibit the inaugura- 
tion of any off-line service without mail 
competing with any service rendered by 
another mail contractor. All three place 
rate-making within specified limits in 
the hands of the I.C.C. 

The Mead and O'Mahoney bills would 
establish a maximum limit of 40 cents 
per mile for carrying 300 lb. of mail 
and an absolute maximum of 48 cents. 
The McKellar bill makes no change in 
the rate of payment specified by exist- 
ing law; it restores the primary route 
restriction as originally drawn, increases 
the severity of the salary limitation. 
Both the McKellar and the O’Mahoney 
bills would perpetuate competitive bid- 
ding and authorize the Postmaster Gen- 
eral to terminate at his option any con- 
tract on 60 days' notice. 
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Vidal Goes Shopping 

A giromobile, rudderless, and auto-powered ships are 


ordered as part of the 


That Bureau Director Vidal would 
persevere in his search for an ultra- 
popularly-consumable airplane in the 
face of any coolness in the industry 
toward his original $700 airplane con- 
cept, has long been obvious. That his 
search would take concrete form be- 
came apparent last year when the Bu- 
reau secured a $100,000 fund for the 
purpose and proceeded to allocate half 
of it toward the purchase of fifteen 
Hammond pushers. That it is by no 
means the Bureau's intention to allow 
the outcome of its program to rest on 
the merits of any single aircraft becomes 
increasingly clear as announcement is 

in addition to that for a Waterman 
tailless for which the contract was let 
in January. 

Most nearly orthodox of the three 
new designs is that of the two-place, side- 
by-side cabin monoplane which is to be 
delivered by the Fahlin Manufacturing 
Company of Marshall, Mo. Sig- 
nificantly, however, it is to be powered 
with a six-cylinder, 90-hp. Plymouth 
automobile engine. Such motors, ac- 
cording to the basic Vidal argument, 
are available at under $150 apiece, their 
weight per horsepower is substantially 
the same as that of the OX-5 around 
which so many American airplanes of 
the late twenties were designed, and 
their reliability he thinks, should be 


private airplane program 

In contrast, the plane on order from 
Kreider-Reisner at Hagerstown, Md., 
is an advanced development of the 
Weick W-I, in itself a marked de- 
parture from conventional practice. The 
three-wheeled landing gear, and the co- 
ordination of the controls and throttle 
to prevent stalling and to permit a 
landing approach at uniform speed are 
retained, but the leading edge airfoils of 
the Weick are replaced by flaps of a 
new type, and the conventional ailerons 
by a combination of slot and aileron in 
the middle of the wing, the rudder 
being entirely eliminated. To quote 
the Bureau; "The new type flaps arc 
similar to other types in that they de- 
crease the landing speed and increase 
the steepness of the gliding path to per- 
mit landing in restricted areas. They 
differ, however, in that these two func- 
tions arc separable in the new type of 
flap and are coincident in other types. 
Because they are separable the new 
flaps will have two controls, one for the 
speed function and one for the air brake 

“With this flap the speed control will 
have but two positions, one for all oper- 
ations near the ground including take- 
offs and landings, and one for cruising 
and high speed. It can be left in either 
position if the pilot so desires. 

“The air brake control, which 
steepens the flight path at will, will be 
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operated by the same lever which oper- 
ates the throttle. After the throttle is 
fully closed, a further movement of the 
control will gradually apply the air- 
brake function of the flaps. By com- 
bining the two controls on a single lever, 
this lever will become the complete 
control of the angle of the flight path 
with respect to the ground, and the ele- 
vator will then become a control of 
velocity only." 

The third new contract is for a 
small wingless Pitcairn cabin giro. In 
addition to its present features (Avia- 
tion, December, 1934) it is to have a 
clutch between the engine and pro- 
peller and power drives from the engine 

(with blades folded) to be driven along 
the public highway to and from suitable 
landing and take-off areas. Moreover, 
the design will take into consideration 
the addition, possibly before the com- 
pletion of the contract, of the newly- 
developed “jump-off” facilities. This 
development is expected to make pos- 
sible vertical ascent up to some prede- 
termined height such as possibly 25 ft., 
and will therefore still further reduce 
the requirements of a field suitable for 
take-off. A photograph and brief de- 
scription of the giromobile appear on 
page 189. 


Off the Record 

Barringer and Post narrowly miss 

At last summer’s Elmira meet, Richard 
duPont served notice that American 
soaring had at last reached first-rank 
importance by breaking the world’s 
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West Coast Active 

Consolidated to San Diego. Cali- 
fornia expansion continues. 


For twelve years the Consolidated Air- 
craft Corporation has had its factory in 
Buffalo. For at least half that period it 
has been perennially rumored that Con- 
solidated, forced each winter to ship its 
flying boats to the South for testing, 
would move to a milder climate. As its 
boats grew larger, shipping require- 
ments, always expensive, approached the 
absolutely impossible. Finally last 
month, Reuben H. Fleet, president of 
the Corporation, issued a formal state- 
ment confirming this year's rumor. De- 
tails : the new plant is to be located on a 
22-acre site, comprising part of Lind- 
bergh Field, San Diego. It is to cost 
approximately $300,000, have an area 
of 231,000 sq.ft., and be ready for 
operations in about six months. The 
city of San Diego, owner of the field, 
has agreed to operate it as a day and 
night airport and build and maintain a 
flying boat base which the company can 
use without charge. 

While San Diego made preparations 


another Californi 


itical t 


inity turned 
cgister in a special city election 
wanted to hold the one it had. 
months the Douglas 


■ had i 




nit to its Santa 
Monica plant, but could not do so be- 
cause no provision had been made in the 
city charter to sell land to Clover Field 
occupants in excess of original allot- 
ments. Hence the election to amend 
the charter, and the jubilation of the 
Douglas officials when the count showed 
a seventeen to one majority in favor. 

Other reports to add to the general 

in California included the announce- 
ments that Northrop had contracted for 
a new building for its factory at El 
Segundo; that Mcnasco had completed 
an extensive plant modernization at Los 
Angeles; that Lockheed’s initial con- 
tract to deliver eight Electras to North- 
west had been followed by a repeat 
order for five more which, with others, 
including a seven plane contract with 
Braniff, raised its total of on-hand 
orders to nineteen ; that Bowen had 
ordered three Vultecs. 


Lima Dilemma 

Condors held in Peru when 
D. of C. cancels crew licenses. 

A case of wide interest to exporters 
of American aircraft had received no 
final settlement late in Aoril, as a flight 
of four Curtiss-Wright Condors, which 
had left New Orleans under the com- 
mand of Huestis Wells bound for Arica, 
Chile, were held at Lima, Peru follow- 


ing action by the Bureau of Air Com- 
merce and the State Department. 

According to the best available in- 
formation the development of the affair 
had been; The four planes had been 
originally built as bombers for the 
Bolivian government, but due to the ban 
on arms shipments to the Chaco belliger- 
ents proclaimed May 28, 1934, they had 
not been delivered. Instead they were 
converted at the factory to standard 
18-passenger transport planes, later sold 
to Major William B. Robertson who re- 
sold them to a company known as the 
Tampa-New Orleans-Tampico Airlines. 
Late this March, after assuring the 
State Department that the planes would 
not be turned over to Bolivia, that Bo- 

confiscated if they did enter that coun- 
try, the flight departed for South 
America for the expressed purpose of 
surveying a "short route’’ from New 
Orleans to Buenos Aires via Panama, 
Bogota, and Quito. Protests immedi- 
ately flooded the State Department from 
Paraguay and other South American 
countries, some alleging that the offices 
of the Tampa-New Orleans-Tampico 


Airlines had been closed after the plane’s 
departure. At Lima, a stopping place 
omitted from the permits secured for 
the flight, the Bureau of Air Com- 
merce, suspended the licenses of the 
crew members pending further investi- 
gations. The American Ambassador 
to Peru and several representatives of 
the company were reported hastening 
to Washington for an inquiry. 

Show Decision 

Cooper finally announces aircraft 
show for July 

Not for three years has the aeronautical 
industry in the United States assembled 
its products at an airshow of nation- 
wide scope. That such a show might 
be held in 1935 was an oft-repeated 
much-debated rumor all last winter. 
Comes now a definite announcement 
that Detroit interests will again back 
a show this year. Date, July 20-28. 
Place, the Detroit Municipal Airport. 
Director, Ray Cooper, habitual ring- 
master of aircraft shows since 1926. 


What *s Around That Corner? 


W ASHINGTON is moving 
along much as anticipated last 
month except that bus and truck 
legislation slipped through the Sen- 
ate with less difficulty than was to 
have been expected. Turning high- 
way transport regulation over to the 
I.C.C. without any restriction, how- 
ever diminishes die chance of any 
effective reorganization of the com- 
mission. The membership of the com- 
mission seems to feel itself able to 
handle all forms of transportation 
exactly as it is now constituted. Their 
view seems likely to prevail in the 
absence of any strong White House 
pressure for reorganization. 

On the other hand. Senator Cope- 
land's bill to set up an independent 
maritime authority proposes to do 
with the merchant marine essen- 
tially what the President firmly re- 
jected when proposed by the Federal 
Aviation Commission for aeronau- 
tics, seems to have some Presiden- 
tial backing. The whole situation is 
very confused, the session likely to 
end with nothing affecting civil avia- 
tion except a modified Mead bill. 
Even that is not certain, but if the 
Senate accepts the bill it will prob- 
ably grant less change from present 
procedure than the original form 
proposed, leave authority to cancel 
contracts with the Postmaster Gen- 
eral. All depends on willingness of 
Democratic members of the Senate 


Post Office Committee who are sym- 
pathetic to air transport development 
to take open issue with Chairman 
McKellar. 

Despite much discussion of the 
subject and probably more to come, 
no bill creating a united air force or 
department of the air is to be ex- 
pected. If it should pass, the Presi- 
dent would veto it. A department of 
national defense in some form is more 
likely, but not at the present session. 

Spending of next year’s money for 
military and naval aircraft is likely 
to start earlier in the fiscal year than 
usual. Large orders should be placed 
between July 15 and Oct. 1. 

Of tile five billion dollars of work- 
relief money the Department of Com- 
merce may get a substantial allot- 
ment for carrying on development 
work on new airplane types. A great 
sum could usefully be spent on air- 
ports, which seems to meet exactly 
the President’s condition for this par- 
ticular appropriation. Some of the 
officials who will be most influential 
in determining the allocation are 
very hostile, but the pressure to find 
usable projects is such that from 
$10,000,000 to $20,000,000 might 
easily be alloted to airports if pro- 
posals are quickly submitted for work 
that could start immediately and that 
would employ much labor without in- 
volving large expenses for direct land 
purchases. — E.P.W. 
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1934 Statements 

Curtiss-Wright doubles earnings. Other financial reports 
show varying results. 


This month comes the usual spring 
deluge of financial statements and bal- 
ance sheets. Taken together with those 
already covered in the last two issues of 
Aviation they present an almost com- 
plete picture of the present condition 
of the industry. 

• Aviation Corp. ( including American 
Airways, American Airlines. Canadian 
Colonial Airways, and Aviation Manu- 
facturing Corp. ) . Following the dictates 
of the Air Mail Act, Aviation Corp. is 
now segregating its airlines from its 
other holdings, distributing them to 
stockholders, liquidating a minority in- 
terest in North American Aviation: 



• Bendix Aviation Corp. for its whole 
widely extended automotive business; 



• Boeing Airplane Co. covering the 
first year of independent operation fol- 
lowing the dissolution of United Air- 
craft & Air Transport: 



• Curtiss-Wright Corporation an- 

have been delivered to date, that the 
company’s current Navy two-place ob- 
servation biplane contract was obtained 
as the result of open competitive bid- 
ding, that the strike of last spring cost 


over $160,000, that the policy of leasing 
airports and otherwise disposing of ex- 
cess property is being vigorously 



• Lockheed Aircraft Corp., which 
produced ten Electras in 1934, now re- 
ported building nearly one a week and 





• Glenn I,. Martin Corp. for a year 
ending with unfilled orders for approxi- 
mately a hundred bombers on the books ; 



• Sperry Corporation, announcing new 
able operations of its subsidiary Inter- 



• United Aircraft Corp. and sub- 
sidiaries (Chance Vought. Hamilton. 
Pratt & Whitney, United Exports. 
United of Connecticut, Sikorsky) an- 
nounced present unfilled orders of $7,- 
533.662. reported to cover the four 
months’ period between the reorganiza- 
tion of the United interests and the end 
of the year: 



• United Airlines reported a loss of 
which almost exactly 50 per cent canre 
during the 90 days of operation without 



• Waco Aircraft Co., regretting that 
“the 1934 aviation situation did not fol- 
low the general business trend" and an- 
nouncing large engineering development 
and some plant extension : 
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• Washington. D. C. — At a confer- 
ence April 2 and 3 under N.A.A. 
auspices, 74 delegates representing the 
flying enthusiasts of 23 American col- 
leges voted to form a National Inter- 
collegiate Flying Club, adopted a spe- 
cific program to develop undergraduate 
flying and gliding. Results: 1— a na- 
tional intercollegiate meet will be held 
in the Middle West late in June; 2 — 
clubs are to be promoted in colleges now 
without them ; 3 — information on col- 
lege flying is to be more widely dis- 
seminated ; 4 — an intercollegiate confer- 
ence will be held each year. Officers: 
William D. Strohmeier of Amherst 
College, president ; Raymond H. Gaver, 
of Purdue University, vice-president; 
Earl M. Bennetscn, of the University of 
Minnesota, secretary-treasurer. Execu- 
tive Council : Donald A. Martin, of the 
University of Minnesota, Joseph B. 
Hartranft, of the University of Penn- 
sylvania. 


areturn'to friTactivhy * * 'under' Presi- 
dent George Fox, 3rd, its 25 members 
plan to lease a ship, train for various 
competitive events scheduled for May 
and June, promote interest in flying 
among students not in the club. Much 
discussed goal : To enter a Harvard 
plane and pilots in the Olympic flying 
competitions at Berlin in July, 1936. 


• Washington, D. C. — Under the par- 
ticular sponsorship of a group headed bv 
Chester H. Warrington, president of the 
Aero Club of Washington, the Sports- 
men Pilots’ Association has been reor- 
ganized. At an opening convention 
Clarence M. Young was elected presi- 
dent, Mr. Warrington, first vice-presi- 
dent, and Dr. John D. Brock of Kansas 
City, second vice-president. Among 
events tentatively scheduled are a tour 
to Montreal in June and a fall tour to 
White Sulphur Springs. 


• Plainvjixe, Conn. — Ex-Governor 
John H. Trumbull, enthusiastic plane- 
owner and active pilot, is the new presi- 
dent of the Private Fliers' Association, 
organized last year to promote the in- 
terests of this group. William W. 
Brinckerhoff is treasurer. Grove Web- 
ster, secretary. 


• Los Angeles. Cal.— Derek White, 
formerly general manager of Parks Air 
College, has opened a new school to be 


known as Imperial Air College, offering 

a two-year course in aeronautical engi- 
neering, and a special six-months’ 
course in aeronautical drafting. He also 
has plans for entering the low-priced 


• Glendale, Cal. — To the faculty of 
the engineering school of the Curtiss- 
Wright Technical Institute of Aero- 
nautics goes Herbert Rawdon, once 
chief engineer for Travelair and de- 
signer of the 1929 Thompson Trophy 
winner. Nelson Grace, specialist in 
metal fabrication at Douglas, has also 
joined the faculty of the Institute. 

• San Diego, Cal. — T o the position of 
flight instructor at the Ryan School 
goes Paul Wilcox, recently test pilot for 
Continental Motors, and once pilot for 
Ryan Aircraft. 

Other Ryan School news — At the 
California Pacific International Exposi- 
tion which will open in May at San 
Diego, August 25th, will be America’s 
Schools of Aviation Day. the Ryan 
School to play host. Invitations will 
be sent to students at all flying schools 
throughout the country to participate by 
flying from their school airports to San 
Diego, arriving in time for competitive 
events Aug. 25. 

• Oakland, Cal. — The name of 
William B. Stout has long been asso- 
ciated in the field of airplane design 
with a flair for originality, with a will- 
ingness to depart from the beaten track 
when such departure seemed justified. 
Fitting then that a trophy recently pre- 
sented to the Boeing School of Aero- 
nautics by Mr. Stout will stand as an 
annual award for the most original prac- 
tical airplane design completed by a 
student. Mr. Stout is at present serv- 
ing as president of the Society of Auto- 
motive Engineers, as head of the Stout 
Engineering Laboratories. 

• Oakland, Cal. — F or the past six 
years William Edward Boeing has 
offered scholarships for courses at the 
Boeing School to undergraduates in 
American and Canadian colleges sub- 
mitting the best essays on aeronautical 
subjects. This year’s winners: Charles 
Gilbert Sperry, University of Cali- 
fornia ; Richard O. Jacobs. University 
of Minnesota. First award represents 
a complete Airline Pilot Course — tui- 
tion value $5,800. Second award, an 
Airline Technician and Amateur Pilot 


Course— value $1,000. New this year 
are the W. E. Boeing Junior Scholar- 
ships for high school seniors in Cali- 
fornia, Washington, and Oregon. Win- 
ner: Joe Franklyn Schirtzinger, River- 
side, Cal., who receives the Airline 
Operations and Amateur Pilot Courses. 
Value — $1,600. Second award goes to 
Vernon Leroy Prather, Yakima. Wash. 
He receives the Airline Mechanic and 
Amateur Pilot Courses. Value — $1,200. 

• Indianapolis, Ind. — A state-wide 
committee to make ararngements for the 
Seventh Annual Indiana Air Tour 
June 17-23 has been appointed by Frank 
E. Ball, president of the Indiana Air- 
craft Trade Association, which is spon- 
soring the tour. Charles E. Cox. Jr., 
manager of the Municipal Airport, is 
chairman. Other airport managers serv- 

Aretez, of Lafayette; Michael Murphy, 
Kokomo: Clarence F. Cornish, Fort 
Wayne; Clarence Dowden, Terre 
Haute; and E. F. Ball, of Muncie 
Aviation Corporation. Muncie. Ex- 
officio members are Walker W. Win- 
slow, president of the Indiana Chapter 
of the N.A.A. ; Herbert O. Fisher, di- 
rector of aeronautics for the In- 
dianapolis Chamber of Commerce; and 
Richard Arnett, president of the Central 
Aeronautical Corporation, Indianapolis. 

• Hartford, Conn. — First instance of 
a photographic survey of its entire ter- 
ritory being contracted for by a state 

pleted by Fairchild Aerial Surveys for 
Connecticut. Air maps covering the 
5,004 square miles of the state are now 
on file at the State Library, for the use 
of various state departments, local gov- 
ernments. business and industrial com- 
panies. Four planes did the work in 
153 flying hours. 

• Clarksburg. W. Va.— Thomas H. 
Smith, operator of a flying service at 
Patton Field for the past two years, is 
now chief test pilot for the Taylor Air- 
craft Company at Bradford, Pa. Mr. 
Smith previously served as a co-pilot on 
Pan American Airways' Miami-Havana 
run, once worked for Curtiss-W right at 
Miami. 


• Bedford Village, X. Y. — Estate 
owners of this quiet residential town, 
who for several years had objected 
strenuously to stunt flying and air meets 
at the local airport, finally organized a 
special corporation, purchased the 124- 
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acre field, announced they would divide 
it into small building lots. Purchase 
price: §37,000. 

• Houston, Tex. — Following improve- 
ments at the Main Street Airport, J. L. 
Schroeder. who has been identified with 
a local aeronautical supply house for fif- 
teen years, was appointed manager. R. G. 
Buswell. formerly with the Aeronca 

is in charge of student instruction at the 
airport. 

• Sunburv, Pa. — J ohn A. Abiuso has 
been engaged as manager of the city 
airport for the coming vear, his appoint- 
ment dating from April 1. Mr. Abiuso 
had been connected with the adminis- 
tration of both the Harrisburg and 
Bloomsburg airports. 

• Nashua. N. H.— Plans for the con- 
struction of a modern brick hangar and 
administrative offices on the municipal 
airport have been approved by the State 
Emergency Relief Administration. It is 
estimated that the building will take 
three months for completion, will cost 
$18,000. 

• Spokane, Wash. — Wallace Aerial 
Surveys has received a contract to map 
5.000 square miles of national forests 
in Montana and Idaho. Probable 
mapping crew. — B. S. Cooper, H. R. 
Wallace. 

• Chicago. III. — The committee ap- 
pointed by Public Works Administrator 
Ickes to review recommendations for 
the improvement of the Municipal Air- 
port has submitted a report suggesting 
(a) elimination of railroad tracks now 
bisecting the airport, (b) extension of 
the runways, (c) widening of the 


arterial highway leading to the airport 
from the Loop. The report estimates 
the cost of these improvements at $11,- 
523,161. Last January the committee 
disapproved proposals for an island air- 
port in Lake Michigan after the city 
had applied for $8,600,000 of Federal 
funds for the purpose. 

• Portland. Ore. — The Sportsman 
Pilots of Oregon, outgrowth of a group 
which last year made a half-dozen week- 
end tours out of Portland to Oregon 
and Washington towns, this year has 
adopted a uniform, plans trips at least 
once a month. President, W. Ray 


• Traverse City, Mich. — Sponsored 
jointly by the city and Grand Traverse 
County construction work is again un- 
der way at the Municipal Airport Run- 
ways will be 3,000 ft. long in all direc- 

hangar: $37,000. 

• Albany, N. Y. — Led by Robert 
Aldrich, director of the Troy Airport, 
managers of airports throughout the 

development of airport operations. A 
meeting is scheduled in the immediate 
future for election of officers, adoption of 
a program. 

• Washington, D. C. — The House of 
Representatives subcommittee appointed 
to study possible sites for a municipal 
airport has submitted its report con- 

suitable because of the time necessary 
for developing it properly, the uncer- 

imity to Service airports. The report 
recommended that an adequate commer- 
cial airport be established immediately 
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at a cost not to exceed $2,500,000. and 
that a commission of seven be appointed 
to select a site, consisting of the Direc- 
tor of the Bureau of Air Commerce, the 
Second Assistant Postmaster General, a 
member of the House, a member of the 
Senate, a member of the Board of Dis- 
trict Commissioners, a representative of 
the air transport companies serving 
Washington, and Amelia Earhart. After 
the acquisition of a site President 
Roosevelt would be directed within 30 
days following purchase or lease to 
name a commission of three persons re- 
siding within 10 miles of Washington to 
direct operations of the airport, appoint 
a manager, and report annually to Con- 
gress on fees, rentals and general 


• College Park, Md. — T he Washing- 
ton Air Derby Association is sponsor- 
ing the third annual Langley Day Air 
Meet May 5. Feature of the competi- 
tive events: a glider spot-landing 


• Burlington, N. Y. — Assistant man- 
ager of the Municipal Airport for the 
past two and a half years, James Beck- 
with now assumes the managership of 
the field at Plattsburgh where improve- 
ments are in progress. Mr. Beckwith 
holds a transport pilot’s license and will 
give instruction and carry on charter 
work in a New Standard trainer, a 
Curtiss Robin, and a Ryan. 

• Winston-Salem, N. C. — Official 
opening of Miller Municipal Airport, 
newly enlarged and reconditioned, took 
place April 13. With new concrete run- 
ways and a modern lighting system, the 
field is now a regular port of call on 
Eastern Air Lines’ route from Newark 
to New Orleans. 
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• Norman V. Clements has been 
named advertising manager of the 
Chance Vought Corporation to succeed 
Joseph M. Barr who becomes chief in- 
spector. Clements, who has been with 
Chance Vought since 1932, was previ- 
ously nine years with the Curtiss Aero- 
plane & Motor Company, later with an 
advertising agency in New York City. 

• As every airwoman from Ruth Law 
to the youngest Ninety-niner has sadly 
learned, admitted skill is one thing; 
equality in aeronautical employment 
quite another. First indication that the 
taboo may be lifting was the appointment 
of Phoebe Omlie as Special Assistant 
for Air Intelligence to the N.A.C.A. 
(Aviation, September 1934). Add 
now the employment of Helen Richey, 
co-holder of the women’s endurance 
record, as a regular co-pilot on Central 
Airlines' Washington-Detroit run, the 
announcement that Amelia Earhart 
will serve with the flying personnel of 
the Bureau of Air Commerce in dem- 
onstrations of new directional radio 
apparatus. With Miss Earhart’s status, 
similar to that of Colonel Lindbergh 
under the former administration, goes 
a salary of $1 per year. 

• Senator William G. McAdoo, presi- 
dent of the National Aeronautical Asso- 
ciation, has named as the Collier Trophy 
Committee for 1935, Col. Edgar S. 
Gorrell, chairman; Major James H. 
Doolittle, Charles L. Lawrance, 
William B. Stout and Edward P. 
Warner. Colonel Gorrell, present head 
of the Stutz Motor Car Company, has 
long maintained an active interest in 
aeronautical affairs. As a West Point 
graduate, he entered the Air Service of 
the Army in 1914, served in Mexico, 
later was Chief of Staff of the Air 
Service under General Patrick dur- 
ing the World War, most recently 
served on the Baker Board. The rest 
of the committee needs no introduction 
to Aviation readers. Mr. Lawrance is 
himself a former recipient of the 
Trophy. 

• Dr. R. T. Haslam, who has been 
made general sales manager of the 
Standard Oil Company of New Jersey 
and its affiliated companies (of Lou- 
isiana, Pennsylvania, and Colonial Bea- 
con Oil Company), takes over the 
duties formerly carried on by R. G. 
Stewart, now an independent sales 
counselor. Dr. Haslam’s connection 
with the Standard Oil Company dates 
from 1923. 



• With the elevation of Guy Vaughan. 
president of Wright Aeronautical Cor- 
poration, to the presidency of Curtiss- 
Wright Corporation (Aviation, April), 
two Wright executives were promoted 
to higher positions. Myron B. Gor- 
don, already vice-president and assis- 
tant general manager, becomes general 
manager. George Chapline, formerly 
sales manager, becomes vice-president 
in charge of sales. Both Gordon and 
Chapline saw service during the World 
War, Gordon joining the Wright com- 
pany in 1929 after a wide experience in 
factory management. Chapline, an An- 
napolis graduate, remained in the Naval 
Air Service until 1928, when he re- 
signed to become Wright service 
manager. 

• Jessel S. Whyte, vice-president and 
general manager of Macwhyte Com- 
pany, Kenosha, has been elected gover- 
nor of the National Aeronautic Asso- 
ciation for Wisconsin. 


• Captain Alford J. Williams, lead- 
ing figure in American aviation as a 
racing and acrobatic pilot since the 
early 'twenties, has joined the instruct- 
ing staff of the Roosevelt Aviation 
School, Roosevelt Field, Long Island. 
Although Captain Williams plans to 
continue his activities as aviation direc- 
tor of the Gulf Refining Company and 
as a writer and radio commentator on 
aeronautical developments, his new 
duties will include advising with the 

methods, lectures to the school's students 
and an active participation in the ad- 
vanced flying instruction. 


• Ray W. Brown, sales manager of the 
General Tire & Rubber Company, has 
accepted appointment by President 
W. G. McAdoo of the National Aero- 
nautic Association as chairman of the 
committee to perfect the rules for defin- 
ing stock model airplanes for contest 
purposes. 


• S. L. Gabel, for many years president 
of the Summerill Tubing Company and 
several times member of the Board of 
Governors of the Aeronautical Chamber 
of Commerce, has severed his connec- 
tion with the Suminerill company and 
become associated with the management 
of the Superior Tube Company of 
Morristown, Pa. 


• Roy Minor, racing pilot, died at Los 
Angeles March 28 of a heart attack 
following pneumonia. An outstanding 
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contestant at the National Air Races of 
1933 and 1934 and at the Chicago Inter- 
national Air Races of two years ago, 
Minor had recently been ranked third 
among the airplane racers of the nation 
by the National Aeronautic Associa- 


• The United States Gauge Company 
of Sellersville, Pa., has recently added 
J. Van H. Whipple to its staff as re- 
search engineer in charge of aeronauti- 
cal developments. Coming to the com- 
pany after five years’ service as research 
associate in aerodynamics at the Massa- 
chusetts Institute of Technology, Mr. 
Whipple has had as a first task the com- 


pletion of the development work on a 
manifold pressure gauge for aircraft 
engines. 

• The recent intensification of aircraft 
manufacturing and operating activities 
on the West Coast has led the Pratt 
and Whitney Aircraft Company to open 
a permanent offee in Los Angeles and 
to name William P. Gwinn as their 
West Coast representative. Mr. Gwinn 
has been in the company’s employ since 
1927 and has had a wide experience in 
its manufacturing, purchasing, service 
and sales departments. He will make 
his first headquarters at the Hotel 
Roosevelt in Hollywood. 




By Robert R. Osborn 


I T IS refreshing to find that our best 
pilots will readily admit having been 
lost on some of their flights, instead of 
blaming their errors on compasses, as 
we often suspect pilots of lesser ability 

n 

of doing. After wandering around in 
sleet storms and fog for half of his 
coast-to-coast record flight, Jimmie Doo- 
little’s comment was “Yes, I got badly 
lost — guess the old man is slipping.” 
Now Miss Earhart explains her failure 
to make her Los Angeles-Mexico City 
flight non-stop, by saying she just got 
lost and had to land to find out where 

We happened to be in “Merry” Mer- 
rill's office, when he was managing the 
old Curtiss Flying Service, when Bill 
McMullen returned from a cross coun- 
try flight on which he had washed out a 

"What happened, Mac?” asked Merry. 
“Well, Merry,” said Mac, “the ceiling 
was right down on the house tops and 
I was hedge-hopping along trying to 
figure out what to do next. Suddenly 
I ran out of gas on one tank, and 
couldn’t remember where the gas cock 
was fast enough to do something about 
it. So, I cracked up in somebody's back 
yard with plenty of gas aboard.” 

“Well, 111 be doggoned !’’ said Merry. 
“I knew if I stayed in aviation long 
enough I’d finally find an honest pilot” 


After her forced landing Miss Earhart 
reported considerable difficulty in find- 
ing out where she was, as there was no 
one on the Mexican farm who could 
speak English. This recalls Wiley 
Post's story of his recent round-the- 
world flight. He was trying to find 
Irkutsk in Russia, and as he had been 
flying over a fog bank for hours he 
wasn’t sure whether he had flown past 
it or not. When he finally came down 
through the clouds he was on the rail- 
road which passed through the city but 
he still couldn’t tell if he should keep 
going or turn about. In a field he saw 
two men working so landed to ask di- 
rections. He claims that most Russian 
names can be pronounced by the phonetic 
sounding of the names just as they are 
spelled, so, to the two men he said 
"Irkutsk,'' pointed up and down the rail- 

dicate doubt. One man pointed up the 
tracks and the other down, and con- 

between themselves! So Mr. Post 
picked the more intelligent appearing of 
the two men, took his advice, and found 

It is interesting to notice the recent 
increase in the advertising of used air- 
planes for sale, another good sign of re- 
turning prosperity for the commercial 
airplane manufacturers. Most of the ad- 
vertisements are very conservatively 
worded, leading us to hope that our used 
airplane dealers will maintain a higher 
code of morals than is now followed by 
the general run of second-hand car sales- 
men. It will be just too bad if the air- 
plane business ever gets down to the 
level of “Repossessed” airplanes instead 
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of "Second-Hand," with sawdust or oat- 
meal in the gears to silence them, and 
heavy oil to cover up worn rings, oval 
cylinders and loose bearings. We sin- 
cerely hope the used airplane buyer of 
the future will never be offered the air- 
plane formerly owned by the Baptist 
minister who used it only for going to 
church, and who never flew faster than 
twenty miles an hour at any time. 

We see that the committees at Geneva 
after years of debate, have finally ar- 
rived at the definition of a military 
airplane as one carrying machine guns, 
and/or bomb racks, and/or torpedo 
mechanisms, whereas civil aircraft are 
those without this equipment. Over 
here the distinction could be made much 
more simply: Civil aircraft are those 
having their development blighted by the 
Farley regime, whereas military aircraft 
are those supporting the political aspira- 
tions of Nye and others. 

In connection with the recent out- 
standing Pan American flight to Hawaii 
and return it is interesting to read that 
the Engineering Officer of the flight had 
to keep a record of the readings of 
seventy-one instruments on the panels 
before him. When one considers that 
only a few years ago the empty holes 
in a “Jenny” instrument board were 
convenient places for stowing maps or 
hanging gloves, this one comparison 
shows the remarkable progress which 
aviation has made recently. 

We see by the papers that Hitler was 
presented with 41 military airplanes on 
the occasion of his forty-sixth birthday 
— 127 pursuits by the Nazi Storm 
Troops and fourteen bombers by the 
organization of German Airways Vet- 
erans. This should be an excellent 
idea for our own military and civil air- 
plane manufacturers for increasing pro- 
duction. They should dress up their 
ships in bright colors, cellophane and 



blue ribbon, and work up a series of 
birthday greetings such as the telegraph 
companies suggest for our use. Appro- 
priate message might be: “Huey Long 
congratulates Secretary Ickes on the oc- 
casion of his anniversary and presents 
him with one homber (loaded) which is 

Air Line Operators felicitate Mr. Farley 
and present him with an airline complete 
with mortgages, debts, mail contracts 
and other equipment, with the suggestion 
that he try operating it for a while.” 
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Aviation’s Card Index of New Equipment 


AIRPLANE ACCESSORIES Instruments Light 

Pioneer Instrument Company. 

754 Lextington Ave., Brooklyn. N. Y. 

N EW indirect lighting system for instruments consists 
of glass rod encircling individual dials through which 
light is conducted from a small electric lamp. Gives evenly 
diffused illumination, no glare. May be built in, or supplied 
as an auxiliary to standard instruments without major change 
to case. Circuits fully shielded. No electrical connections 
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INSTRUMENTS Manifold Pressure Gauge 

United States Gauge Company, 

44 Beaver Street, New York, N. 

A SENSITIVE pressure and vacuum gage with range 
of from 10 in. to SO in. Hg., has single sealed pressure 
capsule with rocker arm to sector and pinion transmission. 
Compensated for temperature. Sealed pressure-tight case. 
Flexible manifold connector baffled to damp out rapid pres- 
sure fluctuations. Some models include tell-tale hand which 
cannot be reset from outside of case. 
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MATERIALS Safety Glass 

American Window Glass Company, 

Pittsburgh, Pa. 

TJLEXITE is a new safety glass with a flexible binder 
JT designed to dent or yield on impact and at the same time 
prevent glass splinters from flying. Binder offers clear 
light transmission, free from haze. Plexite has low rate 
of sound transmission. May be cut and installed with ordi- 
nary tools. Edges require no sealing. Available in six 
standard styles— 0.160 to 0.252 in. thick. 
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PARTS Ball Bearings (Catalog) 

Fafnir Bearing Company, 

New Britain, Conn. 

T HIS company has issued a 24-page booklet. “Aircraft 
Control Bearings” constituting a general review of cur- 
rent aircraft design by more than twenty manufacturers 
using Fafnir ball bearing controls. Illustrated are particular 
design features such as landing gear mechanisms, rudder 
assemblies, clevis joints, aileron hinges, etc. Copies may be 
obtained on application. 
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PARTS Exhaust Manifolds (Catalog) 

Solar Aircraft Co.. 

Lindbergh Field, San Diego, Calif. 

N EW bulletin has been received illustrating a number 
of installations of Solar stainless steel exhaust systems. 
Covers complete specification and outlines dimensions, 
data, etc. required for new designs. Manifolds are designed 
to provide for smooth gas flow, eliminate leakage. Built in 
sections with slip joints to he easily demountable for engine 
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RADIO Aircraft Transmitter 

li'estinghouse Electric &• Mfg. Co., 

Chicopee Falls, Mass. 

N EW 50-watt transmitter designed to operate from 1 10- 
volt, 800-cycle A.C. source. For telephone or telegraph, 
on 3,000-6,000' kc. Crystal controlled master oscillator. 
100 per cent modulation. Remote control. Transmitter and 
mounting weigh 46* lb. Engine driven A.C. generator 
(391b.) also has 14-volt D.C. winding, will function also as 
dynamotor from 12-volt battery. 
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RADIO Tuning Selector 

Strulhers Dunn, Inc., 

130 North Juniper St., Philadelphia, Pa. 

S EMI-AUTOMATIC tuning for airways and other radio 
transmitters available through new type frequency selec- 
tor switch. A scries of relays is mounted as close as possible 
to the transmitter tuning coils (to reduce capacity effects), 
with contacts arranged to short circuit sections of the coils 
as required. Relays operated from multi-positon switch on 
control panel. 
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SHOP EQUIPMENT Gas and Air Purifier 

The Alexander Milburn Company, 

1416 IVest Baltimore St., Baltimore, Md. 

P URIFIER for conditioning air or gas for paint spraying, 
welding, etc., has glass shell through which any accumu- 
lated oil, moisture or dirt can be seen. Series of perforated 
plates and strainers remove foreign substances. Simple, 
has few parts, quickly and easily disassembled. Fitted with 
full size 3-in. diaphragm regulator with calibrated pressure 
gage. 
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AIRPLANE WHEELS • 
BRAKES • PILOT SEATS 
AND PNEUDRAULIC 
SHOCK STRUTS 


WEIGHT 6 h LBS. 

* 

WITHSTANDS 


STATIC LOAD OF 3800 LBS. 

Meets Army and Navy Requirements 

BENDIX PRODUCTS CORPORATION 
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TEXACO Aviation 

TEXACO AIRPLANE OIL ★ TEXACO AVIATION GASOLINE 
FOR RUNWAYS, HANGAR FLOORS, APRONS AND DUST 


THERE IS AN EXTRA MARGIN OF SAFETY, SPEED 
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You can’t choose your weather 


but you can .your oil 



for any pilot — the sturdiest plane. A good many 
pilots have to fight two head winds because their 
oil is not always right. 

Texaco Airplane Oils are carefully refined from 
selected crudes especially for aviation service. 
They are remarkably pure. Their resistance to 
sludging helps to reduce overhaul costs. Under 
all types of flying conditions, Texaco Airplane 
Oils will maintain pressure. They provide an in- 
creased engine pull. They are an important factor 
in air safety. 

Skilled pilots — leading airlines 
Pilots, who know their skill depends upon engine 
performance, are particular about the oils they 


choose. Many pilots in all fields of aviation prefer 
Texaco Airplane Oils because of their proven de- 
pendability. Such leaders of commercial aviation 
as “T W A.,” “Bowen,” “Pacific Air Lines,” 
“Northwest Airlines,” “Delta Air Lines,” “Chi- 
cago & Southern Air Lines,” agree that Texaco 
Airplane Oils have a superior lubricating ability. 

At all airports you will find Texaco Airplane 
Oils and a complete line of Texaco Aviation Prod- 
ucts. In selecting the oil best suited to your ship, 
you can always depend on the helpful, friendly 
service of Texaco dealers and representatives. 

THE TEXAS COMPANY 
13$ East 42nd Street New York City 

Nation-wide distribution lacilities assure prompt delivery 


PRODUCTS 


★ TEXACO ASPHALT PRODUCTS 
LAYING ★ TEXACO MARFAK 



AND ECONOMY IN TEXACO AVIATION PRODUCTS 
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I unlatched in Value and Performance— 
the new Waco Standard Cabin Plane 





Engine 

Horse- 

Ignition 

* 


'S3 5 

Price 

Continental 

210 

Magneto 

MO 

122 

50 

$5,225.00 

Jacobs 

225 

Magneto or Battery 

144 

125 

50 

5.400.00 

7.000.00 

Weigh, 

250 

Magneto 

118 

127 

52 


THE WACO AIHCHAET COMP, IJVV, TROY , OHIO 










/ 
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GOODYEAR 

GREW UP WITH 

AVIATION 


I T’S a long jump from the kite-like little ships of 1911 
to the great coast-to-coast air liners of today. 



But over this span of years, you will find Goodyear work- 
ing hand in hand with airplane manufacturers and flyers 
— in the interests of safety. 

Do you remember the Chicago Meet in 1911? 90 % of 
the entries used Goodyear Tires or Goodyear Aero- 
plane Fabric. 

And today, in increasing numbers, you will find modern 
transport ships using Airwheels* for safer, softer landing, 
and Goodyear’s quick-stopping, sure-gripping, sure- 
releasing Airwheel brakes — hydraulic, pneumatic or 
mechanical. 




issifisf— -* 


If there’s any problem you want to solve — if there’s any- 
thing in rubber you need for airplanes — it’s a safe rule to 
try Goodyear first. Just write Aeronautics Department, 
Goodyear, Akron, Ohio, or Los Angeles, California. 
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KEEP CONTROL 

of Pulley Performance 




THE Pilot 

A I I " 7 L can easily "feel his air” in this Vultec transport. For 
the moment he touches the ”stick” he gets smooth performance 
resulting from low friction qualities that enable the SSBSIP Anti- 
friction Bearing in the Formica Control Pulley to carry the heaviest 
cable loads without binding. 


The fflCSIF Bearing weighs little . . . saves much in power, oil and 
labor . . . requires no attention at all. It has high radial capacity, 
minimum rim wobble, and meets Army and Navy standards. In 
addition, its external surfaces are cadmium plated to protect it 
from the elements. 


Therefore, SCSI? controls the long, smooth operation of the pulley 
as the pulley controls the cables to various parts of the plane. 
KNOW what it is to control bearing plus-performance by demand- 
ing SCSI? Ball and Roller Bearings. 


SKF INDUSTRIES, INC., FRONT ST. & ERIE A VE., PHILA., PA. 



Vultee V~ 1 A 


. . holder of the transcontinental speed 
record for transport airplanes— equipped 
with Hamilton Standard Controllables. 

HAMILTON STANDARD PROPELLER COMPANY 
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A RECORD of PROGRESS 

Progress in the manufacture of seamless steel tubing — progress in the adaptation 
of this versatile product to the needs of industry — are both recorded in this new 
book "Tubing by Summerill." 

Primarily a catalog, it is also a data book on seamless tubing specialties and their 
uses throughout industry — illustrated, carefully compiled, well printed — contain- 
ing much original information never before available in printed form. 

Business executives, engineers, designers, production and operating executives 
in the metal working industries are invited to write for copies of this book. It 
will be appreciated if requests are written on your business letterhead. 
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PASSENGERS ENJOY PULLMAN FLIGHTS IN 



GULF REFINING 
COMPANY 


d. emjctt cenltelLe 

SLEEPER PLANES 


American Airlines adds the 
assurance of motors fueled 
with GULF AVIATION 
GASOLINE 


AS sleeper planes of American 
Airlines wing their way through 
the night over their transcontinen- 
tal routes, passengers quickly appreciate 
the comfort given them by the heat and 
ventilation controls in their cabin berths. 
But they must awake, hours later, to fully 
enjoy the restfulness of the giant Condor 
ships, fueled with Gulf Aviation Gasoline. 

According to American Airlines, Gulf 
Aviation Gasoline always gives smooth 


super-refined from the best crude oils. 


performance, whether powering the 
Condor, Douglas, or Vultee transport 
planes. It provides quick starting and gets 
the most out of the motor because it is 
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Xing Light 
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Soft, Uniform Illumination without Qlare 



Ring Lights are available integral with cases of new 
instruments or in the form of Adapters for applica- 
tion to standard instruments...requiring no major 


The Pioneer Ring Light incorporates a circu- 
lar glass rod arranged to lead light around the 
circumference of any standard instrument dial. 

The Ring Light is so constructed that light 
is distributed evenly over the dial markings 
and the end of the pointer. The general effect 
is that of indirect lighting, there being no glare 
regardless of the angle from which the in- 
strument is observed. 

A small lamp easily replaceable in flight is 
the source of light. All electrical connections 
are entirely outside of the instrument case and 
are unaffected by vibration. 

A standard cover glass is used which carries 
no electrical connections and may be replaced 
without disturbing the lighting system. The 
wiring up to the lamp is completely shielded. 

The intensity of illumination may be varied 
to meet requirement by employing a rheostat. 


PIONEER INSTRUMENTS 
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A IRPLANES built by the Chance Vought Corporation have 
. an active role in the annual maneuvers of the Fleet in the 
Pacific. For Vought Corsairs operate today from all aircraft 
carriers and practically every battleship and cruiser in the Navy. 
They are carrying on a tradition established in 1922 by the 
Vought UO-1, first successful service type to operate from the 
deck of a carrier — and first to operate from catapults. 

Since the first of the Pratt & Whitney powered Corsairs broke 
several world’s speed and altitude records and became a standard 
observation type of the Navy, there has been a long line of Corsair 
types. Latest, sleekest of these is the SBU-1 scout-bomber, 84 of 
which are now on order for Navy use. Like the SBU-1, each new 
Vought type has marked an improvement over its predecessors 
in keeping with the increasingly exacting requirements of naval 
operation. Each has been achieved through close cooperation 
between the Chance Vought technical staff and the Naval Bureau 
of Aeronautics in producing aircraft best suited for a wide variety 
of missions. 


CHANCE VOUGHT CORPORATION 

EAST HARTFORD, CONNECTICUT 
E. E. Wilson, President C. J. McCarthy, Vice President 


S U B S I D 


R Y OF 


UNITED AIRCRAFT CORPORATION 



FEBRUARY 23, 1935, PENNSYLVANIA AIRLINES WRITES: 



" This company has never used any but B. G’s. in regular opera- 
tion. The same respect for high quality endures 
throughout the entire policy of the company , 
and we feel that our unsurpassed 
record for safe operation 
is directly attributable 
to this attitude. ” 


THE B. G. CORPORATION 

Contractors to the United States Army and Navy and Aircraft Engine Builders 

136 W. 52nd ST., NEW YORK 
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GRUMMAN, TOO, RELIES 
ON ROEBLING AIRCRAFT CORD, 
STRAND and WIRE FOR SAFETY 
AND DURABILITY 


Grumman Aircraft Engineering Corporation, Farming- 
dale, Long Island, also use Roebling Power and Lighting 
Cables and Roebling Gas Welding Wire. 

ROEBLING WIRE AIRCRAFT PRODUCTS 

Tinned Aircraft Wire ; tg-wire Aircraft Serving and Locking Wires; Control 
Strand, Tinned or Galvanized ; Aircraft Strand and Caring; Electrical Power and 

Cord ( 6 x 7 , 7*7' 7 *‘9)> Tinned and Lighting Cables: Gas and Electric Weld- 
Galvanized; Ferrules and Thimbles; mg Wire. 

JOHN A. ROEBLING 1 S SONS COMPANY, TRENTON, NEW JERSEY 


ONLY A FINE PRODUCT MAY 


BEAR THE NAME ROEBLING 
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THE NEW HAVEN COMET 

Goes to Color . . . and Comes to Sherwin-Williams! 


COMET!... streamline!... speed!... and it looks its 
speed and perfection! Inside and out, Sherwin- 
Williams colors . . . Sherwin-Williams finishes. 

These finishes were chosen because of their 
attractive appearance and because of their proven 
ability to withstand all the rigors of railroading. 

They were also chosen because ofthe wide experi- 
ence and helpful suggestions of the Sherwin-Williams 
Decorative Studios. From first color sketch to finished 


coloring, from small interior compartments to the 
entire exterior, Sherwin-Williams service guided, 
aided and abetted every move. 

This same S-W service — these same S-W paints 
and finishes— are yours. We believe we can also 
help your product, large or small, toy or train, to 
appeal to today’s market by appearing as it should, 
in today’s competition. Write to The Sherwin-Williams 
Co., Cleveland, Ohio, and all principal cities. 




Sherwin-Williams 
( 0 * Paints * 



NEW HAVEN 



SEE THE SHERWIN-WILLIAMS PAINT ENGINEER 





The Sherwin-Williams Co. 

Administration Offices: CLEVELAND, OHIO • Sales offices, factories and warehouses in principal cities 
World's Largest Manufacturer of Paints, Varnishes, Lacquers, Enamels and Stains 
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THE SAFEST CHOICE FOR AIRPLANE CONSTRUCTION 


ATIONAL USS 


STAINLESS TUBING 


the largest manufacturer of tubular products in 
the world. National engineers and metallur- 
gists will gladly give further information if 
desired. Descriptive literature sent on request. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh SHEETS AND LIGHT PLATES 

AMERICAN STEE L 8c WIRE COMPANY, Chicago - - Cold Rolled Strip Steel, Wire and Wire Products 

ILLIN OIS STEEL COMPANY, Chicago - - - BARS. PLATES, SHAPES, SPECIAL AND SEMI-FINISHED PRODUCTS 

CARNEGIE STEEL COMPANY, Pittsburgh - SHAPES. PLATES, BARS AND SEMI-FINISHED PRODUCTS 

NATIONAL TUBE COMPANY, Pittsburgh - -- -- -- -- -- Pipe AND TUBULAR PRODUCTS 










DOUGLAS TRANSPORT 


28 


AVIATION 
May, 1935 





Pratt & Whitney 

Awards Contract for 

Aero Mobiloil 





ocony -Vacuum Oil Co. 

INCORPORATED 


After examining the condition of Series "H” Wasp engines, 
following hundreds of hours of transport service operation 
with Aero Mobiloil, the Pratt & Whitney Aircraft Company 
has awarded its contract for lubricating oil to the Socony- 
Vacuum Oil Company, Inc. 

Under this contract. Aero Mobiloil, Green Band, is being 
supplied for use in all models of Wasp and Hornet engines 
at the Pratt & Whitney factory. ...Today, all grades of Aero 
Mobiloil are made by the Socony -Vacuum Clearosol Process. 
See Aero Mobiloil Chart for specific recommendations. 

Socony- Vacuum oil company, inc. 
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^TAKING YOUR AIRPLANE 

to EUROPE? 

A CABLE SHIFTS THE RESPONSIBILITY 
TO AIRWORK OF HESTON AIRPORT, LONDON 



LOW 

AAV 


COST 


Will you choose deck transit. 


stowage ? The former saves tit 
is inadvisable on small vessels. 


PERFORMANCE 


IF you decide it shall go on deck, Airwork's 
agents in U.S.A. will collect the airplane and 
take care of loading. Or your local airport may 
consign it to Airwork. At Southampton, it is 
brought ashore by us on a special pontoon and 
either flown to meet you at Heston or elsewhere, 
or handed over at Hamble aerodrome nearby. 

IF you settle on stripping and packing, Airwork 
and their agents can again handle the whole 
affair, collecting from your home airport, dis- 
mantling and packing in new timber, and finally 
delivering the plane re-erected and flight-tested 
to meet you anywhere in Great Britain. Inter- 
national customs barriers are negotiated in the 
shortest possible time by men who know every 
intricate detail of procedure. 

Lastly, HESTON, the day and night airport of 
fashionable London, provides good eating and 
drinking, comfortable bedrooms, a centre for 
entertainments, high-efficiency workshops, foreign 
touring organisation and everything that an owner- 
pilot can wish for. 

CABLES : Airwork Hounslow. 

CODE: Bentley's Second. 

TELEPHONE : Hounslow 2345. 

ADDRESS IT io + HESTON 

AIRWORK LIMITEO • HESTON • BRISTOL* MANCHESTER • BELFAST 



MODEL AVT-3A AIRCRAFT TRANSMITTER 



NON-OBSOLESCENCE IS THE FEATURE OF RCA 
AIRPORT EQUIPMENT 



For further details, demonstration or purchase, address: 


AVIATION RADIO SECTION 

RCA MANUFACTURING CO., INC. 
Camden New Jersey 



LIGHTEST— Weighs only 6 pounds. 
SMALLEST— Measures 4" x 5J" x 9|". 
GUARANTEE — -The receiver is guaranteed for 
one year against defective parts and workman- 

The SBR-2 Receiver was designed as a 
FLIGHT INSTRUMENT 
to operate on the Department of Commerce 
beacon signals and weather reports. 


Typical Dash Installation. 


MODEL SBR-2 


AIRCRAFT IKK) RECEIVER 


STAINLESS STEEL 
AIRPLANE PARTS 

manufactured by 

FLEETWINGS, INC. 

WING RIBS 
WING BEAMS 
CONTROL SURFACES 
GASOLINE AND OIL TANKS 

have proven after years 
of service in the Tropics 
and salt water operations 
to be corrosion proof. 
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GLIDAIR 

FINISHES 

for the AIRPLANE INDUSTRY 

FABRICOTE 

Restores Checked and Cracked 
Dope Finished Airplane Fabrics 

DOPES 

Clear, Pigmented and Semi-Pigmented 

■71V % l|i;( R1POL1N, SPEDENE AND 
KtiNI FLEXIBLE LACQUER ENAMELS 

PIMMEKS O^LTTPES AiVD 
VARNISHES and*i iSraS 

Maintenance Paints for All Purposes 
THE GLIDME1Y COMPANY 

National Headquarters Aircraft Dept. 

CLEVELAND, OHIO 


WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES-MATERIALS-SUPPLIES 

■»TITANINE> 

TITANINE INC. UNION, N. J. 

... & Noc-otff- 

HOSE CLAMP 

O Standard equipment hose 

2H 

e O* 

The “Where to Buy” 
Section offers a monthly 
contact with the entire 
Aeronautical Industry at 
small cost. 

oOs 


ADVERTISING RATES 
WHERE TO BUY 
SECTION 

3 1 4*7 St T, N >N T k CIU 

• 3.10 West 42nd* Street, New York Citj. ; 

USE AIR EXPRESS FOR RUSH DELIVERIES . V- - 

STAN AVOL 

AVIATION GASOLINE 
AVIATION ENGINE OIL 
ROCKER ARM GREASE 





BALL & ROLLER BEARINGS 

Jor any 

LOAD -SPEED o^DUTY 
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SCHOOLS 


CASEY JONES SCHOOL OF AERONAUTICS 


534 BROAD ST., NEWARK, NEW JERSEY 

LEARN A TRADE PROTECTED BY THE GOVERNMENT 


w in Mailer Meet 


utical Engineering • Graduate, are Qualified for Their Cover, 

WRITE FOR NEW CATALOC 


Professional Services 


P. TALIAFERRO, Jr.* 


AIRPORTS — Grading, Drainage, 
Surfacing, Illumination, Hangars 

E. H. FAILE, Engineer 


WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 



I TT O manufacturers 

of equip- 

ment 

and those 

i offering 

special 

services to 

the avia- 

tion in 

dustry this 

section of- 

fers an 

i inexpensivi 

s means of 

keepin 

g products . 

or services 

regulai 

rly before your poten- 

tial ci 

lstomers — the readers 

of Aviation. The small spaces 

1 available here provide oppor- 

‘unity 

for you to 

be repre- 

sented 

in every isi 

sue at low 


Can we ser 

re you. 


The Highest Standard 
of Value 

B A 30 

BALLOON AND AEROPLANE 


A self-imposed weight maximum of 
4 oz. to the square yard with a size 
content not to exceed 1 per cent. 
No starch or sizing. In BA-30 
you get all cotton. 

Wellington Sears Go. 

65 Worth St., New York 


X AIRCRAFT PRODUCTS Cl 


The Where To Buy Section of 
Aviation supplements other 
advertising in this issue with 
these additional announce- 
ments of products and serv- 
ices essential to modern aero- 
nautical work. Check it 
carefully, each issue. 


enasco 


INVERTED AIR COOLED 
• ENGINES • 
LOS ANGELES ■ CALIFORNIA 











LIST OF AIRCRAFT FOR SALE 

:ecii aih su.es to. 

511 5th Ave., New York City 

th Beach Airport, L. 1., N. 1 

or O. J. WHITNEY, lor. 


Just Out . . 
at all bookshops . . 

“OUR WINGS 
GROW FASTER” 


by CROVER LOENINC 
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FACTORY EFFICIENCY 
ON OVERHAULS 

available to Pratt & Whitney 
Engine Owners 


Engines go through as a unit 


From a complete tear down and cleaning of all engine parts — 
thorough inspection — distribution of parts to various sections of 
the shop — repairing or replacing — reassembly under produc- 
tion methods and finally a torque stand test, Pratt & Whitney 
engine overhauls are under the constant supervision of factory- 
trained experts. 

Then, too, Pratt & Whitney knows the history of every engine 
and maintains a complete stock of parts. Hence an efficiency 
in engine overhaul is offered which means that the completed 
unit leaves the overhaul shop in as good mechanical condition 
as when it originally left the manufacturing plant. 

THE UNITED AIRPORTS OF CONNECTICUT, INC. 

HARTFORD, CONNECTICUT 



PACKARD 
PACKARD 
LIBERTY 
HISPANO E 


S!:! 

,0, H. P A , Close-Out Prices 



USED PLANES FOR SALE 

Ford. Sikorsky. Waco. Stcarman, 


ERICKSON & REMMERT, I 


FOR SALE 

EASTERN AIRLINES SURPLUS EQUIPMENT 

3— Curtiss-Wright, Model B-20, 18 Passenger Condors, powered with 2 Geared Curtiss Conqueror engines, excellent 
condition, flyaway Hapeville, Ga., or Newark, N. J $+500 to $6400 each. 

B-20 Condor and D-2 Kingbird Airplane Parts, also stock of new and used Conqueror Engine Parts — at a traction of 
their cost. ASK FOR OUR SPECIAL SACRIFICE LOT OFFERS 

AND 

7— Curtiss-Wright, Model AT-32, 15 Passenger Condors, latest type, A-l condition, fully equipped with controllable 
pitch propellers, artificial horizon, directional gyro, sensitive altimeter and 2-way radio communication equipment, fly- 
away Newark, N. J., or Washington, D. C $23,700 to $24,900 each. 

LOT OFFERS WILL BE CONSIDERED 

DONT WAIT— BUY THESE SHIPS NOW BEFORE ITS TOO LATE — Wire or write to 

EASTERN AIR LINES-1775 BROADWAY-NEW YORK CITY 
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CLAIMED Performance 
vs 

GUARANTEED Performance 


NOW that all the 1935 models have 
been announced compare Beechcraft's 
guaranteed performance with other 
performance claims. 

Beechcraft is still 20 to 30 miles in the 
lead! 



If you want a copy of this new 
Beechcraft catalog please send 
your request on your letterhead. 


It is not enough to give the r.p.m. at 
cruising speed. Beechcraft states clearly the actual 
horse-power used, and guarantees performance on this 
basis. Speeds are arrived at over a certified five mile 
course. 

In addition to its high speed performance, Beechcraft 
retractable landing gear gives the added safety of a 4 to 
1 ratio — top speed, 1 75 m.p.h. ; landing speed, 45 m.p.h. 
And its operating cost is about the same as the cost of 
driving an automobile. 


BEECHCRAFT PERFORMANCE (Guaranteed) 



BEECHCRAFT 



IT’S O.K. MATES! 


BERRYLOID 

FABRIC 
REJUVENATOR 

JUST WHAT THE NAME IMPLIES 


BERRY BROTHERS 


: WICHITA, K AN. 

MACWHYTE 



AIRCRAFT 

STRAND 

and 

CORD 

• For controls — 1 x 19 non-flexible, 
6x7 and 7x7 flexible, 7x19 extra 
flexible. Preformed and Non-Pre- 
formed — Tinned, Galvanized and 
Stainless Steel. Made to meet Army- 
Navy specifications by wire rope 
specialists in the Macwhyte factory. 
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Announcing 

BEECH-AIR SALES CO., 511 FIFTH AYE., NEW YORK, N. Y. 

• • Northeustem Distributor for Beechcraft • • 


I AM INSURED 

Not only does this thought give the owner of an airplane a feel- 
ing of security, but it tells the world that your flying is safe and 
sound and is concrete evidence of your interest in the welfare of 
those who fly with you. 

This is especially true if you insist upon your own insurance 
agent or broker protecting you through 

AMERICA'S FIRST AIRCRAFT INSURANCE GROUP 

The 

USAIG 


TJNITED'SRTES AVIAnONUNDERWRlTERS 

INCORPORATED 

MANAGERS 

80 JOHN STREET 1110 CORPORATION BLDG 

NEW YORK, N. Y. LOS ANGELES, CALIF, 
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Production is going 


ahead full blast on 



| 


the Kruesi Compass! 


navigation. As the key unit of the U. S. Army Air 

i 


insure the earliest possible delivery? 


VELLIJMOl] 


Don't judge VELLUMOID by 
tute fibre packings sold “as go 
or “similar to” VELLUMOID. 
is only one VELLUMOID. 
able, uniform quality packii 
ly on for tl 


t the Packing and Gaskets 
ase bear the VELLUMOID 


THE YKI.LCMOIO COMPANY 

Detroit, Mich., and Worcester, Mass. 



TEXACO foiatun PRODUCTS 


TEXACO AIRPLANE OIL * TEXACO AVIATION GASOLINE 
* TEXACO MARFAK • TEXACO ASPHALT PRODUCTS 




EXIDE • • THE BATTERY 
THAT INCREASES SAFETY AND CUTS COSTS 


It is not by chance that so many leading 
transport lines and aircraft manufacturers use 
Exide Batteries. The more battery experience 
you have, the surer you are to value the spe- 
cial advantages of Exide. They are dependable. 
That fact alone means safety. 

In addition, Exides help you to cut battery 
costs. They demand a minimum of attention. 
And the way they respond to your maintenance 
routine — with longer life and added depend- 
ability — provides still further economy. 

Exide Aircraft Batteries are equipped with the 
new Exide Mipor Separator — the permanent 
storage battery plate insulator that is immune 
to electrolyte, heat and vibration. 

The experience gained in building 28 million 
Exides, for every storage battery purpose in the 
world, plus an unusually broad experience in 


building batteries for aircraft use specifically, 
are your assurance of outstanding battery value. 
With this background, our engineers are well 
prepared to work with your operating and 
maintenance men. Let Exide Engineering 
Service help to cut your battery maintenance 
costs. Write for full information. 

THE ELECTRIC STORAGE BATTERY CO., Philadelphia 

Extfce 8 

AIRCRAFT 

BATTERIES 

WITH EXIDE MIPOR SEPARATORS 
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toward reduction of manufacturing 
and maintenance costs 


• Both builder and operator will benefit 
from the economies that may confidently 
be expected from construction with Alclad 
2 4S Sheet. 

It has already been used on several out- 
standing ships because it combines higher 
tmit strength with the advantages of the 
Alclad principle. 

By itself, the higher strength of the 
straight alloy, 24S, offers some mathe- 
matical saving in weight, and consequent 
improvement in performance. 

By itself, the self-protected Alclad Sheet 
offers still greater possibilities for dollars- 
and -cents savings. The evidence is accumu- 
lating rapidly. Aircraft structures built of 
Alclad Sheet need, in most cases, no super- 
ficial paint protection. Elimination of shop- 
priming and protective painting seems 
nearer than ever. 

In combination, these two advantages of 
Alclad 24S Sheet further the industry’s 
search for sound economy. We shall be 

taking advantage of these economies. 
Address ALUMINUM COMPANY OF AMERICA, 

1882 Gulf Building, Pittsburgh, Pa. 



Universally approved, time-tried 
aircraft accessory equipment 



Series 11 Hand Inertia Starter — Basic 
Type to which accessories are attached. 


Type AA Dynamotor 
for Power Pack Mounting. 




Type E — 600 watt — Engine Driven 
Generator— available for either 12 
or 24 volt battery charging. 




Type E-160 Direct Cranking 
Electric Starter— view showing 
hand cranking attachment. 


Standard Type Air 
Compressor with 
Integral Distributing 
Valve for air injection 
starter applications 


Standard Type Generator 
Control Box. 


Standard type engine driven vacuum pump 
for instrument and De-Icer operation. 


The Eclipse line of aircraft accessory equipment is ex- 
tremely complete in its specialized fields. All of it — 
every item — has thoroughly proved its reliability and 
efficiency. Eclipse equipment is employed by every 
air line in America and throughout the world in private and 
military applications. 


ECLIPSE MANUFACTURES: 

Hand Inertia Starters • Electric Inertia Starters • Direct Cranking Electric Starters • Hand Turning 
Gears • Retractible Landing Gear Motors • Air Injection Starters • Battery Charging Generators 
(voltage regulated) • Double Voltage Radio Generators (voltage regulated) • Radio Dynamotors 
Engine Driven Radio Dynamotors (voltage regulated) • Engine Driven Alternators (constant speed) 
Engine Driven Vacuum Pumps (for navigating instruments) • Battery Booster Coils • Automatic 
Supercharger Regulators • Booster Magnetos • Fuel Flowmeters • Superchargers • Automatic Pitch 
Propeller Hubs • De-Icer Equipment • Flexible Metallic Tubing • Detailed data supplied on request. 


ECLIPSE AVIATION CORPORATION, EAST ORANGE, NEW JERSEY 

f Subsidiary of Bendix Aviation Corporation} 


